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(54) DRIVING DEVICE FOR DISPLAY AND LIQUID CRYSTAL MODULE USING THE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a liquid crystal module 
small in size and thinner and to reduce costs by realizing the 
reducing of wirings between a controller and semiconductor 
elements for drive and the simplifying of constitution of the 
controller and the miniaturizing of the controller and the like. 
SOLUTION: In a source driver S group consisting of source 
drivers S1 to Sn, the input - output terminal SPD1 of the start 
pulse signal (SPD) of the source driver S1 and the input - 
output terminal SPD2 of the SPD of the source driver Sn are 
both connected and the SPD is supplied to both terminals. 
Then, respective source drivers S from the source driver of a 
first stage in an SPD propagating direction till the immediately 
preceding source driver of the source driver of the final stage 
are made to be in states in which they can propagate the SPD 
by controlling operating state of the output buffer circuit of the 
input - output buffer provided in the input - output terminals 
SPD1, SPD2 of each source driver S while making the potential 
level from a power source VCC and a GND to be setting signals 
SEL1 , SEL2 and, on the other hand, the outputting of the SPD 
is prevented by making the output terminal of the source driver 
S of the final stage to be in a high impedance state. ^ 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Cascade connection of two or more semiconductor devices for actuation equipped with a 
bidirectional shift register is carried out, and it sets to the driving gear for a display which can switch 
the propagation direction of a start pulse signal. The number of the supply lines of the start pulse signal 
supplied from the exterior is one. The supply line of the start pulse signal of this one book branches to 
two lines, and is connected to the input terminal of the start pulse signal of the semiconductor device 
for actuation of the ends in the semiconductor device group for actuation by which cascade connection 
was carried out, respectively. The driving gear for a display characterized by flowing through one side of 
two start pulse signals inside the semiconductor device group for actuation, and supposing un-flowing 
another side. 

[Claim 2] Have a semiconductor device for actuation equipped with a bidirectional shift register alone, 
and it is set to the driving gear for a display which can switch the propagation direction of a start pulse 
signal. The number of the supply lines of the start pulse signal supplied from the exterior is one. The 
supply line of the start pulse signal of this one book branches to two lines, and is connected to the input 
terminal of the start pulse signal of the above-mentioned semiconductor device both sides for actuation, 
respectively. The driving gear for a display characterized by flowing through one side of two start pulse 
signals inside the above-mentioned semiconductor device for actuation, and supposing un-flowing 
another side. 

[Claim 3] Cascade connection of two or more semiconductor devices for actuation equipped with the 
bidirectional shift register is carried out. To the input terminal and output terminal of a start pulse signal 
of each semiconductor device for actuation The input output buffer which can switch I/O is prepared by 
the change-over signal given from the exterior, and it sets to the driving gear for a display which can 
switch the propagation direction of a start pulse signal. The input terminal of the start pulse signal of 
the semiconductor device for actuation which serves as the first rank to the propagation direction of 
the above-mentioned data signal, While both the output terminals of the start pulse signal of the 
semiconductor device for actuation which serves as the last stage to the propagation direction are 
connected and a start pulse signal is supplied to an ends child The driving gear for a display 
characterized by preventing the signal output from the output terminal of the start pulse signal in the 
above-mentioned semiconductor device for actuation used as the last stage. 

[Claim 4] The driving gear for a display according to claim 3 characterized by for the output-buffer 
circuit of the above-mentioned input output buffer established in the output terminal of the start pulse 
signal of the above-mentioned semiconductor device for actuation used as the last stage setting this 
output terminal as a hi-z state, and preventing a signal output. 

[Claim 5] The driving gear for a display according to claim 4 characterized by controlling the signal level 
of a power-source line for the operating state of the output-buffer circuit of the above-mentioned input 
output buffer as a setpoint signal. 

[Claim 6] It has the semiconductor device for actuation equipped with the bidirectional shift register 
alone. To the input terminal and output terminal of a start pulse signal of this semiconductor device for 
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actuation The input output buffer which can switch I/O is prepared by the change-over signal given 
from the exterior, and it sets to the driving gear for a display which can switch the propagation direction 
of a start pulse signal. While the ends child for I/O of the start pulse signal of the above-mentioned 
semiconductor device for actuation is connected and a start pulse signal is supplied to these ends child 
The driving gear for a display characterized by preventing the signal output from the above-mentioned 
input output buffer prepared in the terminal which serves as an output side of a start pulse signal in the 
propagation direction of the above-mentioned data. 

[Claim 7] Cascade connection of two or more semiconductor devices for actuation equipped with a 
bidirectional shift register is carried out, and it sets to the driving gear for a display which can switch 
the propagation direction of a start pulse signal. While two the input terminals and output terminals for 
start pulse signals are prepared in each semiconductor device for actuation The driving gear for a 
display characterized by branching and connecting the supply line of one start pulse signal supplied from 
the exterior to each input terminal for the start pulse signals of the semiconductor device for actuation 
of the ends in the semiconductor device group for these actuation by which cascade connection was 
carried out at two lines. 

[Claim 8] The driving gear for a display characterized by to branch and connect to each input terminal 
for the start pulse signals of this semiconductor device for actuation the supply line of one start pulse 
signal supplied from the exterioratjtwo lines j/yhije havmgja semiconductor device for actuation equipped 
with a bidirectional shift register alone and preparing two the input terminals and the output terminals 
for start pulse signals in the semiconductor device for actuation in the driving gear for a display which 
can switch the propagation direction of a start pulse signal. 

[Claim 9] The driving gear for a display given in claim 1 characterized by setting up the propagation 
direction of a start pulse signal according to the propagation direction of a data signal thru/or any 1 
term of 8. 

[Claim 10] The liquid crystal module characterized by equipping claim 1 thru/or any 1 term of 9 with the 
driving gear for a display of a publication. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the topology and signal supply gestalt of a liquid crystal 
driver which start the driving gear which drives the display device of an image, especially are carried in a 
liquid crystal module as a source driver and a gate driver. 
[0002] 

[Description of the Prior Art] The system configuration of the driving gear for a display in the 
conventional liquid crystal module is explained using drawing 14 . 
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[0003] source driver LSI (Large Scale Integrated Circuit) equipped with a bidirectional shift register on a 
liquid crystal panel 100 as a driving gear which bears actuation of the source bus line in a liquid crystal 
panel 100 as shown in drawing 14 from — becoming n source driver S — (a source driver S group may 
be called) is mounted in the condition of having been carried on TCP (Tape Carrier Package) 101, 
respectively. In supply of the start pulse signal SPD mentioned later and Clock CK etc., cascade 
connection of these source driver S — is carried out. 

[0004] While each TCP101 which carried each source driver S is electrically connected with the input 
terminal (un-illustrating) with which the output terminal to the liquid crystal panel 100 was prepared on 
the liquid crystal panel 100, the input terminal is connected to wiring and the electric target which were 
formed on the printed circuit board 102, and, thereby, the liquid crystal panel 100 and the printed circuit 
board 102 are electrically connected through the source driver S group. 

[0005] The controller 104 is connected to the source driver S (1) side in a printed circuit board 102. 
This controller 104 supplies a control signal and a power source to a source driver S group, and a 
control signal and a power source are supplied to each source driver S through wiring on a printed 
circuit board 102, and wiring on each TCP101. In addition, although not illustrated especially here, a 
controller 104 supplies a control signal and a power source similarly to a gate driver group. 
[0006] There are the change-over signal RL which switches a bidirectional shift register, an input output 
buffer, etc. in the Horizontal Synchronizing signal of a video signal, the start pulse signal SPD which took 
the synchronization, clock signal CK and a video signal Video, and each source driver S as the control 
signal supplied from a controller 104 and a power source, and determines the propagation direction of 
the start pulse signal SPD within the source driver S, power sources Vcc and GND, etc. 
[0007] With the configuration of drawing 1 4 , clock signal CK, the video signal Video, the switch signal 
RL, and power sources Vcc and GND which are supplied from a controller 104 are inputted into 1st 
source driver S (1) through wiring on a printed circuit board 102 and TCP101 from an input terminal CK 
1, an input terminal Videol, an input terminal RL1, a power supply terminal Vcc, and a power supply 
terminal GND. And internal wiring which consists of an aluminium wire in this source driver S (1) etc. is 
spread, and it is outputted after that from the output terminal CK 2 of source driver S (1), an output 
terminal Video2, an output terminal RL2, a power supply terminal Vcc, and a power supply terminal GND, 
and inputs into source driver [ of the next step ] S (2) like the above. 

[0008] In addition, the supply line of these signals supplied from a controller 104 can be arranged as a 
highway with wiring on a printed circuit board 102, and can also be considered as the configuration 
which makes it input into each source driver S separately. 

[0009] On the other hand, as shown in drawing, two of the line which goes into the 1st input/output 
terminal SPD 1 of source driver S (1) about the start pulse signal SPD, and the line included in the n-th 
input/output terminal SPD 2 of source driver S (n) are prepared, and it has the composition of making 
any one line choosing and inputting. The propagation direction of the start pulse signal SPD in a source 
driver S group will switch to source driver S(1) -> source driver S (n) or source driver S(n) -> source 
driver S (1) by whether the line which inputs the start pulse signal SPD is made into an input/output 
terminal SPD 1 side, or it turns on an input/output terminal SPD 2 side. Selection of the line which 
inputs such a start pulse signal SPD is performed by the controller 104. 

[0010] The change-over switch SW1 which consists of an analog switch by which a switch is controlled, 
and SW2 are formed in the start pulse output stage in a controller 104 with the control signal SPA 
(/SPA is the reversal signal of SPA), and selection of the line which outputs the start pulse signal SPD 
is attained by this switch SW1 and switch control of SW2. 

[0011] When you input into an input/output terminal SPD 1, let a control signal SPA be "High" level. 
When a control signal SPA is "High" level, the change-over switch SW1 by the side of SPD1 will flow, 
and the change-over switch SW2 by the side of SPD2 of another side will be in non-switch-on. When 
you input into an input/output terminal SPD 2 reversely, let a control signal SPA be "Low" level. When 
a control signal SPA is "Low" level, the change-over switch SW1 by the side of SPD1 will be in non- 
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switch-on, and the change-over switch SW2 by the side of SPD2 of another side will flow. 
[0012] When a control signal SPA is made into "High" level, from the input/output terminal SPD 1 of 
source driver S (1) the start pulse signal SPD A synchronization is taken to clock signal CK and it is 
inputted into it, and the bidirectional shift register in the source driver S (1) is spread, it inputs into 
source driver [ of the next step ] S (2), source driver S — by which cascade connection was carried out 
similarly is spread hereafter, and it is spread in the source driver S of the last stage (n). Although the 
start pulse signal SPD is outputted from the input/output terminal SPD 2 of source driver [ of the last 
stage ] S (n) at this time, since it is in the condition which chose the input to SPD1 and the change- 
over switch SW2 of a controller 104 does not flow, the start pulse signal SPD does not spread in a 
controller 104. 

[001 3] Moreover, with the above, conversely, the start pulse signal SPD is inputted into this 
input/output terminal SPD 2 by making n-th source driver S (n) into the first rank, and a control signal 
SPA is spread in the 1st "Low" source driver S used as the last stage (1), when it considers as level. At 
this time, although the start pulse signal SPD is outputted from the input/output terminal SPD 1 of 
source driver S (1) used as the last stage, since it is in the condition which chose the input to SPD2 and 
the change-over switch SW1 of a controller 104 does not flow, it is not spread in a controller 104. 
Moreover, the change-over signal RL which determines the propagation direction of the start pulse 
signal SPD within each source driver S in this case is also set as the level of reverse with the point. 
[0014] Next, the system configuration shown in above-mentioned drawing 14 is further explained to a 
detail using the block diagram of drawing 15 (a) and (b). In drawing 15 (a) and (b), OS1-OSm are the 
output terminals of liquid crystal panel 100 HE from each source driver S. 

[0015] In drawing 1 5 (a), the change-over switch SW1 in a controller 104 and the control signal SPA of 
SW2 are "High" level, and the change-over switch SW1 by the side of SPD1 has flowed through them. In 
this condition, the start pulse signal SPD is inputted from the input/output terminal SPD 1 of source 
driver S (1), is outputted from an input/output terminal SPD 2, is inputted into the input/output terminal 
SPD 1 of source driver [ of the next step ] S (2), and is spread like the following. 
[0016] This drawing (a) sets a change-over switch SW1, and the control signal SPA and the change- 
over signal RL of SW2 as reverse level, and this drawing (b) makes reverse the propagation direction of 
the start pulse signal SPD. That is, in this drawing (b), the start pulse signal SPD is inputted from the n- 
th input/output terminal SPD 2 of source driver S (n), is outputted from an input/output terminal SPD 1 , 
is inputted into the source driver S of the next step (n-1), and is spread to 1st source driver S (1) like 
the following. 

[0017] Moreover, wiring on TCP101 and wiring on a printed circuit board 102 (are minded) for the line 
connected with the input/output terminal SPD 1 of source driver S (n). [ drawing 16 (a) and ] The 
example linked to the direct controller 104 is shown (above-mentioned drawing 15 (a) and (b) have 
connected to the direct controller 104 the line connected with the input/output terminal SPD 2 of 
source driver S (n) through wiring on TCP101, and wiring on a printed circuit board 102). Furthermore, 
the block diagram of the liquid crystal module corresponding to drawing 16 is shown in drawing 1 7 . 
[0018] By enabling a switch of the propagation direction of the start pulse signal SPD by using the shift 
register within such response S, i.e., each source driver, as a bidirectional shift register, also in the 
configuration carried in a liquid crystal panel 100 upside by the source driver S of the same 
configuration, since it can respond also to the configuration carried in the liquid crystal panel 100 
bottom, the cost of the source driver S which is a semiconductor device for actuation can be reduced. 
[0019] And the helicopter loading site of the controller 104 which outputs a start pulse signal Also when 
it has arranged on the left-hand side of a source driver S group, it has arranged on the right-hand side 
of a source driver S group or it thinks as a liquid crystal module, by enabling a switch of the propagation 
direction of a start pulse signal For example, also in the source driver S group which could respond also 
on the right-hand side of the source driver S group carried in the liquid crystal panel 1 00 upside, or left- 
hand side, and was carried in the liquid crystal panel 100 bottom, it can respond also on the right-hand 
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side or left-hand side, and the ease of the design to the miniaturization of a liquid crystal module and 
thin-shape-izing increases. 

[0020] Moreover, as shown in drawing 14 and drawing 1 7 , in the configuration which mounts source 
driver S — in any of a liquid crystal panel 100 upside and the bottom, appropriation of the same printed 
circuit board 102 is attained. 
[0021] 

[Problem(s) to be Solved by the Invention] However, the request of the further miniaturization of a liquid 
crystal module, thin-shape-izing, and low-cost-izing is strong, and the measure from the whole module 
is taken as a response to these in recent years. For this reason, not the examination only by the side of 
the old source driver S and a gate driver but the examination including a controller 104 is needed. 
[0022] Then, the applicant for this patent found out that the room of an improvement was in the point 
shown below, as a result of examining wholeheartedly the improving point in the configuration of the 
conventional liquid crystal module in order to respond to the above-mentioned request. 
[0023] Namely, with the above-mentioned conventional configuration, in order to enable a switch of the 
propagation direction of the start pulse signal SPD by the bidirectional shift register in the source driver 
S For a controller 104, the connection line to the input/output terminal SPD 1 (or the input/output 
terminal SPD 2) of source driver [ of the first rank ] S (1), Wiring of a total of two with the connection 
line to the n-th input/output terminal SPD 2 (or the input/output terminal SPD 1) of source driver S (n) 
is given. Therefore, the number of wiring between a controller 104 and a source driver S group increases, 
and the miniaturization is prevented inevitably. 

[0024] Moreover, it corresponds by forming the change-over switch SW1 which consists of an analog 
switch which presupposes a flow or un-flowing selection of the input place of the start pulse signal SPD 
with a control signal SPA to the controller 104 interior, and SW2. Therefore, since a signal is 
respectively outputted to an input/output terminal SPD 1 and input/output terminal SPD 2 side through 
a change-over switch SW1 and SW2 while complicating the configuration by the side of a controller 104, 
the number of terminals by the side of [ LSI ] a controller 104 increases. Consequently, the further 
miniaturization of a controller 104 and low cost-ization are prevented. 

[0025] In addition, although the source driver S group was illustrated here, it cannot be overemphasized 
that there is same problem also in the gate driver group which drives the gate bus line of an indicating 
equipment. 

[0026] This invention is made in view of the above-mentioned technical problem, and the object is in 
offering the driving gear for a display in which the cutback of the means of the change-over switch 
which the interior of a controller, and the cutback of wiring semiconductor device between groups [ for 
actuation ] and a controller described above and the cutback of the terminals by the side of [ LSI ] a 
controller accompanying this are possible. 
[0027] 

[Means for Solving the Problem] In the 1st driving gear for a display of this invention, in order to solve 
the above-mentioned technical problem Cascade connection of two or more semiconductor devices for 
actuation equipped with a bidirectional shift register is carried out, and it sets to the driving gear for a 
display which can switch the propagation direction of a start pulse signal. The number of the supply lines 
of the start pulse signal supplied from the exterior is one. The supply line of the start pulse signal of this 
one book branches to two lines, and is connected to the input terminal of the start pulse signal of the 
semiconductor device for actuation of the ends in the semiconductor device group for actuation by 
which cascade connection was carried out, respectively. It flows through one side of two start pulse 
signals inside the semiconductor device group for actuation, and is characterized by supposing un- 
flowing another side. 

[0028] According to this, make the supply line of the start pulse signal from the outside into one, this is 
made to input into the input terminal of the start pulse signal of the semiconductor device for actuation 
of the ends in the semiconductor device group for actuation by which cascade connection was carried 
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out to two lines by branching, and it is made to flow through which start pulse signal inside the 
semiconductor device group for actuation. 

[0029] Therefore, the means of an analog switch etc. is formed in the controller side which inputs a 
control signal etc. into the semiconductor device group for actuation like before, and the driving gear for 
a display which can switch the propagation direction of a start pulse signal can be realized, without 
performing switch actuation which is changed into the condition of a flow and not flowing. 
[0030] By and the thing for which the propagation direction of a start pulse signal is set up according to 
the propagation direction of a data signal As mentioned above, loading to both a liquid crystal panel 
upside and the down side is attained in the semiconductor device for actuation of the same 
configuration. Furthermore, also when it can install in both the right-hand side of the semiconductor 
device for actuation carried in the liquid crystal panel upside, and left-hand side and the semiconductor 
device for actuation is carried in the liquid crystal panel bottom, the same is said of the helicopter 
loading site of the controller which outputs a start pulse signal. Consequently, since it can respond to 
each arrangement by one kind of semiconductor device for actuation, the cost of the semiconductor 
device for actuation can be reduced. 

[0031] And since the number of terminals of the semiconductor device with which a number [ by the 
side of a controller ] of circuits and controller side is conventionally equipped in this case in the 
configuration which can switch the propagation direction of a start pulse signal is reduced and it can 
realize, further miniaturization of a liquid crystal module and low costHzation can be attained by using 
such a driving gear for a display. 

[0032] And since wiring between a controller and the semiconductor device group for actuation can be 
managed with one line, compared with the conventional configuration to which wiring of two was given, 
the circuit pattern formed into the pitch for the miniaturization is. opened as well as the ability to 
attain the miniaturization of a liquid crystal module, and the effect by the noise can also be reduced. 
Furthermore, that wiring from a controller can be managed with one does not have wiring modification by 
the arrangement relation between a controller and the semiconductor device group for actuation, either, 
and it also has the advantage of making a modular design easy. 

[0033] In the 2nd driving gear for a display of this invention, in order to solve the above-mentioned 
technical problem Have a semiconductor device for actuation equipped with a bidirectional shift register 
alone, and it is set to the driving gear for a display which can switch the propagation direction of a start 
pulse signal. The number of the supply lines of the start pulse signal supplied from the exterior is one. It 
branches to two lines, and connects with the input terminal of the start pulse signal of the above- 
mentioned semiconductor device both sides for actuation, respectively, and the supply line of the start 
pulse signal of this one book flows through one side of two start pulse signals inside the above- 
mentioned semiconductor device for actuation, and is characterized by supposing un-flowing another 
side. 

[0034] Although this is the driving gear for a display of the one-piece usage who has a semiconductor 
device for actuation alone, it is 1-izing [ the supply line of such a start pulse signal ] also in this case, 
and does so the same operation and effectiveness as the 1st driving gear for a display equipped with 
two or more previous semiconductor devices for actuation. 

[0035] In the 3rd driving gear for a display of this invention, in order to solve the above-mentioned 
technical problem Cascade connection of two or more semiconductor devices for actuation equipped 
with the bidirectional shift register is carried out. To the input terminal and output terminal of a start 
pulse signal of each semiconductor device for actuation The input output buffer which can switch I/O is 
prepared by the change-over signal given from the exterior, and it sets to the driving gear for a display 
which can switch the propagation direction of a start pulse signal. The input terminal of the start pulse 
signal of the semiconductor device for actuation which serves as the first rank to the propagation 
direction of the above-mentioned data signal, While both the output terminals of the start pulse signal of 
the semiconductor device for actuation which serves as the last stage to the propagation direction are 
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connected and a start pulse signal is supplied to an ends child It is characterized by preventing the 
signal output from the output terminal of the start pulse signal in the above-mentioned semiconductor 
device for actuation used as the last stage. 

[0036] According to this, both the input terminal of the start pulse signal of the semiconductor device 
for actuation which serves as the first rank to the propagation direction of a data signal, and the output 
terminal of the start pulse signal of the semiconductor device for actuation used as the last stage are 
connected, and the start pulse signal is supplied to these ends child. In this case, only by connecting the 
input terminal of the start pulse signal of the semiconductor device for actuation of the first rank, and 
the output terminal of the start pulse signal of the semiconductor device for actuation of the last stage, 
although the collision of start pulse signals takes place, since the signal output from the above- 
mentioned input output buffer prepared in the output terminal of the start pulse signal of the 
semiconductor device for actuation of the last stage is prevented, there is such no problem here. 
[0037] the 1st above-mentioned driving gear for a display by this — the same — the operation and 
effectiveness by 1-izing [ the supply line of a start pulse signal ] are done so. 

[0038] By the way, although cutting for example, this output line on the way can also respond, inhibition 
of the signal output from the output terminal of the start pulse signal of the semiconductor device for 
actuation used as the last stage With in that case, the arrangement location of the case where the 
propagation direction of a start pulse signal is changed, and the controller to a source driver group 
(semiconductor device group for actuation) It is necessary to change a TCP pattern etc. and is 
accompanied by the nonconformity of checking the factor of a cost rise, and the ease of a design of a 
liquid crystal module. 

[0039] Then, it is desirable that the output-buffer circuit of an input output buffer established in this 
output terminal adopts the configuration which sets this output terminal as a hi-z state as a 
configuration which prevents the signal output from the output terminal of the start pulse signal of the 
semiconductor device for actuation used as the last stage. According to this, it excels in the point that 
the operating state of an output-buffer circuit is indicated below as a result of being able to respond 
within the semiconductor device for actuation, using supply voltage as a setpoint signal of the logic gate 
established in the output-buffer circuit. 

[0040] First of all, a hi-z state can be easily made only by adding the circuit corresponding to a setpoint 
signal to an old input output buffer. It is small, and can realize easily and the increment in the number of 
circuit elements in this case does not become buildup of a chip area. Moreover, since it can respond 
only by modification of a TCP pattern, the same semiconductor device for actuation is [ that what is 
necessary is just to use one kind ] realizable by low cost. Moreover, it can switch easily only by 
inputting power-source (VCC, GND) level, and can realize with an easy configuration. Furthermore, 
implementation is simply possible at an internal circuitry, and since the external circuit is unnecessary, it 
is excellent in reduction-ization of dependability and a manufacturing cost. 

[0041] In order that the 4th driving gear for a display of this invention may solve the above-mentioned 
technical problem, it has the semiconductor device for actuation equipped with the bidirectional shift 
register alone. To the input terminal and output terminal of a start pulse signal of this semiconductor 
device for actuation The input output buffer which can switch I/O is prepared by the change-over signal 
given from the exterior, and it sets to the driving gear for a display which can switch the propagation 
direction of a start pulse signal. While the ends child for I/O of the start pulse signal of the above- 
mentioned semiconductor device for actuation is connected and a start pulse signal is supplied to these 
ends child It is characterized by preventing the signal output from the above-mentioned input output 
buffer prepared in the terminal which serves as an output side of a start pulse signal in the propagation 
direction of the above-mentioned data. 

[0042] Although this is the driving gear for a display of the one-piece usage who has a semiconductor 
device for actuation alone, it is considering as such a configuration also in this case, and does so the 
same operation and effectiveness as the 3rd above-mentioned driving gear for a display. 
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[0043] Cascade connection of two or more semiconductor devices for actuation equipped with a 
bidirectional shift register is carried out, and the 5th driving gear for a display of this invention is set to 
the driving gear for a display which can switch the propagation direction of a start pulse signal, in order 
to solve the above-mentioned technical problem. While two the input terminals and output terminals for 
start pulse signals are prepared in each semiconductor device for actuation It is characterized by 
branching and connecting the supply line of one start pulse signal supplied from the exterior to each 
input terminal for the start pulse signals of the semiconductor device for actuation of the ends in the 
semiconductor device group for these actuation by which cascade connection was carried out at two 
lines. 

[0044] According to this, two the input terminals and output terminals of a start pulse signal are 
prepared in each semiconductor device for actuation, and the supply line of the start pulse signal which 
branched to two lines is connected to each input terminal of the start pulse signal of the semiconductor 
device for actuation of the ends in the semiconductor device group for these actuation by which 
cascade connection was carried out. 

[0045] therefore, the 1 st above-mentioned driving gear for a display — the same — the operation and 
effectiveness by 1-izing [ the supply line of a start pulse signal ] are done so. 

[0046] And the need of controlling actuation of an input output buffer by not connecting the output 
terminal of the semiconductor device for actuation which is made flowing through either of the start 
pulse signals inputted from the both sides of the semiconductor device group for actuation with this 
configuration, and serves as the propagation direction last stage like the 3rd driving gear for a display is 
absolutely none. Consequently, the signal line for controlling actuation of an input output buffer etc. 
becomes unnecessary, and the design of TCP which carries each semiconductor device for actuation 
becomes easy. 

[0047] Moreover, in order that the 6th driving gear for a display of this invention may solve the above- 
mentioned technical problem Have a semiconductor device for actuation equipped with a bidirectional 
shift register alone, and it is set to the driving gear for a display which can switch the propagation 
direction of a start pulse signal. While two the input terminals and output terminals for start pulse 
signals are prepared in the semiconductor device for actuation It is characterized by branching and 
connecting to each input terminal for the start pulse signals of this semiconductor device for actuation 
the supply line of one start pulse signal supplied from the exterior at two lines. 

[0048] Although this is the driving gear for a display of the one-piece usage who has a semiconductor 
device for actuation alone, it is considering as such a configuration also in this case, and does so the 
same operation and effectiveness as the 5th above-mentioned driving gear for a display. 
[0049] 

[Embodiment of the Invention] [Gestalt 1 of operation] It will be as follows if the gestalt of operation of 
the driving gear for a display of this invention and the liquid crystal module using it is explained based on 
drawing 1 thru/or drawing 7 . In addition, although a source driver group is mentioned as an example as a 
driving gear for a display in the following explanation, it cannot be overemphasized that the focus of the 
liquid crystal module using the focus and it can be applied also to a gate driver group. 
[0050] The system configuration of the driving gear for a display in the liquid crystal module of one 
gestalt of operation is shown in drawing 1 . As shown in drawing 1 , n source driver S — (a source driver 
S group may be called hereafter) which consists of a source driver LSI equipped with a bidirectional 
shift register as a driving gear which bears actuation of a source bus line is mounted in the liquid crystal 
panel 2 in the condition of having been carried on TCP1, respectively. 

[0051] Each source driver S is in the condition carried on TCP1, respectively, and cascade connection 
is carried out to the input/output terminal of various signals, such as the start pulse signal SPD supplied 
from the controller 4 which was connected to the printed circuit board 3, and which is mentioned later, 
and clock signal CK. 

[0052] TCP1 which carried each source driver S is connected as electrically [ the output side ] as a 
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liquid crystal panel 2, and the input side is electrically connected with the printed circuit board 3. 
Thereby, a printed circuit board 3 and a liquid crystal panel 2 are electrically connected through a 
source driver S group. 

[0053] Here, the electrical installation of a liquid crystal panel 2 and TCP1 is made by carrying out 
thermocompression bonding of the outer lead terminal of the output side of TCP1, arid the terminal 
which becomes with ITO (Indium Tin Oxide : indium tin oxide film) wiring which was prepared on the 
glass substrate of a liquid crystal panel 2, and which is not illustrated through ACF (Anisotropic 
Conductive Film: anisotropy electric conduction film). Moreover, as for the electrical installation with the 
printed circuit board 3 of TCP1, the outer lead terminal of the input side of TCP1 and wiring on a 
printed circuit board 3 are electrically connected by ACF or soldering. 

[0054] With the above-mentioned configuration, an exchange of the signal between each source driver S 
and an exchange of the signal between a source driver S group and a controller 4 will be performed 
through wiring on TCP1, and wiring on a printed circuit board 3. 

[0055] A controller 4 is arranged at the source driver S (1) side [ of the source driver S group in a 
printed circuit board 3 ], or source driver S (n) side. By the liquid crystal module of drawing 1 , the 
controller 4 is arranged and a signal is supplied to the 1st source driver S (1) side from source driver S 
(1). 

[0056] To a source driver S group, the above-mentioned controller 4 supplies a control signal and a 
power source, and supplies the change-over signal RL which switches a bidirectional shift register, an 
input output buffer, etc. in the Horizontal Synchronizing signal of a video signal, the start pulse signal 
SPD which took the synchronization, clock signal CK and a video signal Video, and the source driver S, 
and determines the propagation direction of the start pulse signal SPD within the source driver S, power 
sources Vcc and GND, etc. In addition, although not illustrated especially here, a controller 4 supplies a 
control signal and a power source similarly to a gate driver group. 

[0057] In drawing 1 , clock signal CK, the video signal Video, the change-over signal RL, and power 
sources Vcc and GND which are supplied from a controller 4 It lets wiring on a printed circuit board 3, 
and wiring on TCP1 pass. The input terminal CK 1 of source driver S (1), an input terminal Videol, an 
input terminal RL1 , a power supply terminal Vcc, It is inputted from a power supply terminal GND, and 
internal wiring which consists of an aluminium wire in the source driver S (1) etc. is spread. It is 
outputted from the output terminal CK 2 of source driver S (1), an output terminal Video2, an output 
terminal RL2, a power supply terminal Vcc, and a power supply terminal GND, and inputs into source 
driver [ of the next step ] S (2) similarly. In addition, the configuration of it being allotted as a highway 
with wiring on a printed circuit board 3, and inputting into each source driver S separately is sufficient 
as these signal supply lines. 

[0058] On the other hand, although it is the input of the start pulse signal SPD In the conventional liquid 
crystal module shown in above-mentioned drawing 14 As a line for supply of the start pulse signal SPD 
from a controller 104 It is the configuration that two lines of the line connected with the 1st 
input/output terminal SPD 1 of source driver S (1) and the line connected with the n-th input/output 
terminal SPD 2 of source driver S (n) were prepared. The sake, It had troubles mentioned above, such 
as complication of a controller 104. 

[0059] By the liquid crystal module of drawing 1 , on the other hand, the input/output terminal SPD 1 of 
source driver S (1) The n-th input/output terminal SPD 2 of source driver S (n) is connected by both 
wiring on a printed circuit board 3 (wiring on each TCP1 may be combined with wiring on a printed 
circuit board 3, and may be used). The supply line of the start pulse signal SPD from a controller 4 is 
only one line which supplies a signal to this common line. 

[0060] And the 2nd power supply terminal VCC1 and GND1 is formed in every [ each ] source driver S 
as a line which newly inputs the setpoint signal for controlling the operating state of the output-buffer 
circuit of an input output buffer mentioned later formed in the input/output terminal SPD 1 and 
input/output terminal SPD 2 in each source driver S. 
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[0061] The propagation direction of a start pulse signal is determined in inputting the potential level 
obtained from these 2nd power supply terminals VCC1 and GND1 into the setting-out terminal of the 
output-buffer circuit of an input output buffer established in each source driver S as a setpoint signal 
according to a direction [ a direction ] making it spread a video signal. 

[0062] Although mentioned later for details, an output-buffer circuit is operated like the conventional 
output-buffer circuit, and only the buffer circuit of source driver S — except the source driver S which 
serves as the last stage to the propagation direction established in the terminal of the output side of the 
start pulse signal SPD of the source driver S of the last stage is made into a hi-z state. 
[0063] The SPD input output buffer B1 in one source driver S in the above-mentioned source driver S 
group prepared in the input/output terminal SPD 1 and the concrete circuitry of SPD input-output- 
buffer B-2 prepared at the input/output terminal SPD 2 are shown in drawing 2 . In addition, the source 
driver S is the same configuration altogether. 

[0064] The SPD input output buffer B1 consists of an input-buffer circuit 10 which consists of an 
inverter 11, NAND gate 12, the NOR gate 13, p channel MOS FET14, and n channel MOS FET15, and an 
output-buffer circuit 20 which consists of an inverter 21, NAND gate 22, the NOR gate 23, p channel 
MOS FET24, and n channel MOS FET25. 

[0065] In the input-buffer circuit 10, the input terminal of an inverter 1 1 is connected to an input/output 
terminal SPD 1, and the output terminal is connected to one input terminal of NAND gate 1 2 of 2 
terminal input, and one input terminal of the NOR gate 13 of 2 terminal input. 

[0066] The change-over signal RL is inputted into the input terminal of another side of NAND gate 12, 
and a change-over signal / RL (/RL is the reversal signal of RL) is inputted into the input terminal of 
another side of the NOR gate 13 by minding the inverter which is not illustrated. 

[0067] The output terminal of NAND gate 12 is connected to the gate of p channel MOS FET14, and the 
output terminal of the NOR gate 13 is connected to the gate of n channel MOS FET15. 
[0068] Moreover, it connects with a power supply terminal VCC, and the drain of p channel MOS FET14 
is held at the potential VCC of "High" level, it connects with a power supply terminal GND, and the 
source of n channel MOS FET15 is held at the potential GND of "Low" level. 

[0069] Furthermore, the source of p channel MOS FET14 is connected to the drain of n channel MOS 
FET15, and the node is connected to the latch circuit of the first rank of the bidirectional shift register 
circuit (propagation circuit) which is not illustrated. 

[0070] In the output-buffer circuit 20, the input terminal of an inverter 21 is connected to the latch 
circuit of the first rank of the bidirectional shift register circuit of point *#, and the output terminal is 
connected to one input terminal of NAND gate 22 of four input terminals, and one input terminal of the 
NOR gate 23 of four input terminals. 

[0071] A change-over signal / RL, a setpoint signal / SEL1 (/SEL1 is the reversal signal of SEL1), and a 
setpoint signal SEL2 are inputted into remaining three input terminals of NAND gate 22. The change- 
over signal RL, a setpoint signal SEL1, a setpoint signal / SEL2 (/SEL2 is the reversal signal of SEL2) is 
inputted into remaining three input terminals of the NOR gate 23. 

[0072] The output terminal of NAND gate 22 is connected to the gate of p channel MOS FET24, and the 
output terminal of the NOR gate 23 is connected to the gate of n channel MOS FET25. 
[0073] Moreover, it connects with a power supply terminal VCC, and the drain of p channel MOS FET24 
is held at the potential VCC of "High" level, it connects with a power supply terminal GND, and the 
source of n channel MOS FET25 is held at the potential GND of "Low" level. Furthermore, the source of 
p channel MOS FET24 is connected to the drain of n channel MOS FET25, and the node is connected to 
the input/output terminal SPD 1 . 

[0074] Next, SPD input-output-buffer B-2 is expressed in the circuit by the side of drawing Nakamigi, 
and consists of an input-buffer circuit 30 which consists of an inverter 31, NAND gate 32, the NOR gate 
33, p channel MOS FET34, and n channel MOS FET35, and an output-buffer circuit 40 which consists of 
an inverter 41, NAND gate 42, the NOR gate 43, p channel MOS FET44, and n channel MOS FET45. 
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[0075] In the input-buffer circuit 30, the input terminal of an inverter 31 is connected to an input/output 
terminal SPD 2, and the output terminal is connected to one input terminal of NAND gate 32, and one 
input terminal of the NOR gate 33. A change-over signal / RL is inputted into the input terminal of 
another side of NAND gate 32 by minding the inverter which is not illustrated, and the change-over 
signal RL is inputted into the input terminal of another side of the NOR gate 33. 

[0076] The output terminal of NAND gate 32 is connected to the gate of p channel MOS FET34, and the 

output terminal of the NOR gate 33 is connected to the gate of n channel MOS FET35. 

[0077] Moreover, it connects with a power supply terminal VCC, and the drain of p channel MOS FET34 

is held at the potential VCC of "High" level, it connects with a power supply terminal GND, and the 

source of n channel MOS FET35 is held at the potential GND of "Low" level. Furthermore, the source of 

p channel MOS FET34 is connected to the drain of n channel MOS FET35, and the node is connected to 

the latch circuit of the last stage of the bidirectional shift register circuit mentioned above. 

[0078] In the output-buffer circuit 40, the input terminal of an inverter 41 is connected to the latch 

circuit of the last stage of the bidirectional shift register circuit of point **, and the output terminal is • 

connected to one input terminal of the NOR gate 43 of 4 terminal input as well as one input terminal of 

NAND gate 42 of 4 terminal input. 

[0079] The change-over signal RL, a setpoint signal SEL1, and a setpoint signal SEL2 are inputted into 
remaining three input terminals of NAND gate 42. A change-over signal / RL, a setpoint signal / SEL1 , 
and a setpoint signal / SEL2 is inputted into remaining three input terminals of the NOR gate 43. 
[0080] The output terminal of NAND gate 42 is connected to the gate of p channel MOS FET44, and the 
output terminal of the NOR gate 43 is connected to the gate of n channel MOS FET45. 
[0081] Moreover, it connects with a power supply terminal VCC, and the drain of p channel MOS FET44 
is held at the potential VCC of "High" level, it connects with a power supply terminal GND, and the 
source of n channel MOS FET45 is held at the potential GND of "Low" level. Furthermore, the source of 
p channel MOS FET44 is connected to the drain of n channel MOS FET45, and the node is connected to 
the input/output terminal SPD 2. 

[0082] With the above-mentioned configuration, when the change-over signal RL is "High" level, if 
"High" level goes into SPD1, n channel MOS FET15 of the input-buffer circuit 10 will be in ON condition, 
and, as for the SPD input output buffer B1, p channel MOS FET14 will be in a hi-z state. On the other 
hand, if "Low" level goes into SPD1, n channel MOS FET15 will be in a hi-z state, and p channel MOS 
FET14 will be in ON condition. 

[0083] Since the change-over signal RL is "High" level in the output-buffer circuit 20 at this time, it is 
not concerned with the output of an inverter 21, and a setpoint signal SEL1 and the level of SEL2, but p 
channel MOS FET24 and n channel MOS FET25 will all be OFF, consequently will be in a hi~z state. 
Therefore, only the input-buffer circuit 10 operates and the SPD input output buffer B1 operates as a 
result and an input buffer. 

[0084] On the other hand, in SPD input-output-buffer B-2, as for p channel MOS FET34 and n channel 
MOS FET34, the change-over signal RL will all be in a hi-z state with "High" level regardless of the 
signal level with which the input-buffer circuit 30 goes into the input terminal of an inverter 31. 
[0085] If a bidirectional shift register is transmitted, the input terminal of an inverter 41 has the input of 
"Low" level, when "High" level goes into SPD1 in the output-buffer circuit 40 at this time, and "Low" 
level goes into SPD1, a bidirectional shift register will be transmitted and it will become the input 
terminal of an inverter 41 with the input of "High" level. Here, by the setpoint signal SEL1 included in 
NAND gate 42 and the NOR gate 43, and SEL2, either will be in ON condition, another side will be in an 
OFF condition, or both will be in an OFF condition and p channel MOS FET44 and n channel MOS FET45 
will be in a hi-z state. Therefore, SPD input-output-buffer B-2 is setting up a setpoint signal SEL1 and 
SEL2 so that either may be in ON condition with SPD1 signal, and it operates as an output buffer. 
[0086] When the change-over signal RL is "Low" level, it becomes reverse [ the above ], and the SPD 
input output buffer B1 operates as an output buffer, and SPD input-output-buffer B-2 operates as an 
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input buffer. 

[0087] The actuation to the logical level of the change-over signal RL, a setpoint signal SEL1, and a 
setpoint signal SEL2 in SPD input-output-buffer B1 and B-2 of the above-mentioned configuration is 
shown in a table 1. 
[0088] 
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[0089] From a table 1, when making the propagation direction of the start pulse signal SPD into the 
direction of source driver SO) -> source driver S (n) The logical level of the change-over signal RL in 
the output-buffer circuit 40 of SPD input-output-buffer B-2, a setpoint signal SEL1, and a setpoint 
signal SEL2 Source driver [ of the first rank ] S (1) to the source driver S (n-1) An input/output 
terminal SPD 1 considers as the combination of the logical level of** in an "input" and the table 1 with 
which an input/output terminal SPD 2 serves as an "output", and sets to n-th source driver S (n) of the 
last stage. An input/output terminal SPD 1 should just set up so that it may become the combination of 
the logical level of ** in a table 1 from which an "input" and an input/output terminal SPD 2 serve as 
"high impedance", or **. 

[0090] concrete — the change-over signal RL from a controller 4 — "High" — while you consider as 
level, it connects with the 2nd power supply terminal VCC1 with which source driver [ of the first rank ] 
S (1) to the source driver S (n-1) drew input terminals SEL1 and SEL2 for the setpoint signal SEL1 in 
the output-buffer circuit 40 of SPD input-output-buffer B-2, and SEL2 from the VCC line, and let a 
setpoint signal SEL1 and a setpoint signal SEL2 be "High" level. And while only the n-th source driver S 
(n) of the last stage connects an input terminal SEL1 with the 2nd power supply terminal GND 1 drawn 
from the GND line and makes a setpoint signal SEL1 "Low" level or [ connecting an input terminal SEL2 
with the 2nd power supply terminal VCC1, and setting a setpoint signal SEL2 to "High" ] — or An input 
terminal SEL1 is connected to the 2nd power supply terminal GND 1 or 2nd VCC1, a setpoint signal 
SEL1 is made into "Low" or "High" level, and an input terminal SEL2 is connected with GND2 of the 
2nd power supply terminal, and let a setpoint signal SEL2 be "Low" level. 

[0091] Moreover, when making the propagation direction of the start pulse signal SPD into the direction 
of source driver S(n) -> source driver S (1) The logical level of the change-over signal RL in the output- 
buffer circuit 20 of the SPD input output buffer B1, a setpoint signal SEL1, and a setpoint signal SEL2 
n-th source driver S (n) to source driver S (2) An input/output terminal SPD 2 considers as the 
combination of the logical level of** in an "input" and the table 1 with which an input/output terminal 
SPD 1 serves as an "output", and sets to 1st source driver S (1). An input/output terminal SPD 2 
should just set up so that it may become the combination of the logical level of** in a table 1 from 
which an "input" and an input/output terminal SPD 1 serve as "high impedance", or **. 
[0092] While making the change-over signal RL from a controller 4 into "Low" level, specifically The 
setpoint signal in the output-buffer circuit 20 of the SPD input output buffer B1 n-th source driver S (n) 
to source driver S (2) An input terminal SEL1 is connected with the 2nd power supply terminal GND 1, 
and it is a setpoint signal SELL It considers as "Low" level, and an input terminal SEL2 is connected 
with the 2nd power supply terminal VCC1, and let a setpoint signal SEL2 be "High" level. And [ whether 
only the 1st source driver S (1) used as the last stage connects an input terminal SEL1 and SEL2 with 
the 2nd power supply terminal VCC1, and makes "High" level a setpoint signal SEL1 and SEL2, and ] Or 
an input terminal SEL1 is connected to the 2nd power supply terminal GND 1 or 2nd VCC1, a setpoint 
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signal SEL1 is made into "Low" or "High" level, and an input terminal SEL2 is connected with GND2 of 
the 2nd power supply terminal, and let a setpoint signal SEL2 be "Low" level. 

[0093] The change-over signal RL, the setpoint signal SEL1, and the example of supply of SEL2 over 
the propagation direction of the start pulse signal SPD in the driving gear for a display equipped with 
two or more source driver S — which adopted the configuration of the liquid crystal module of drawing 1 
as drawing 3 (a) and (b) are shown. In drawing 3 (a) and (b), OS1-OSm are the output terminals of liquid 
crystal panel 2 HE from each source driver S (also in drawing 4 (a), (b), drawing 6 (a) and (b), and 
drawing 7 (a) and (b), it is the same). 

[0094] In drawing 3 (a), the start pulse signal SPD inputs into source driver S (1) from an input/output 
terminal SPD 1, and spreads to source driver SO) -> source driver S (n). On the other hand, in this 
drawing (b), the start pulse signal SPD is inputted from the n-th input/output terminal SPD 2 of source 
driver S (n), and is spread to source driver S(n) -> source driver S (1). 

[0095] Moreover, the change-over signal RL, the setpoint signal SEL1, and the example of supply of 
SEL2 over the propagation direction of the start pulse signal SPD in the driving gear for a display which 
uses one source driver S for drawing 4 (a) and (b) are shown. In drawing 4 (a), the start pulse signal SPD 
inputs into the source driver S from an input/output terminal SPD 1, and the interior is spread. On the 
other hand, in this drawing (b), the start pulse signal SPD is inputted from the input/output terminal 
SPD 2 of the source driverJJ, and^ the Jnterioris spreacL. ... — — — — - - — 

[0096] Furthermore, the change-over signal RL, the setpoint signal SEL1, and the example of supply of 
SEL2 over the propagation direction of the start pulse signal SPD in the driving gear for a display 
equipped with the configuration of the liquid crystal module of the gestalt of other operations which 
adopted the configuration of this invention in the liquid crystal module corresponding to above- 
mentioned drawing 17 and drawing 16 which mounted source driver S — in the liquid crystal panel 1 
bottom, and two or more source driver S — are shown in drawing 5 and drawing 6 . 
[0097] In drawing 6 (a), the start pulse signal SPD inputs from the input/output terminal SPD 2 of 
source driver S (1), and spreads to source driver S(1) -> source driver S (n). In this drawing (b), the 
start pulse signal SPD is inputted from the input/output terminal SPD 1 of source driver S (n), and is 
spread to source driver S(n) -> source driver S (1). 

[0098] Moreover, the change-over signal RL, the setpoint signal SEL1, and the example of supply of 
SEL2 over the propagation direction of the start pulse signal SPD in the driving gear for a display which 
uses one source driver S for drawing 7 (a) and (b) at the liquid crystal panel 1 bottom are shown. 
[0099] In addition, in above-mentioned drawing 1 and above-mentioned drawing 5 , although the 
connection line by the side of the SPD2 side and SPD1 shows with the configuration to which even the 
terminal of a controller 4 was connected directly through wiring on TCP1, or wiring on a printed circuit 
board 3, the configuration of making a signal spreading through the path cord between the source 
drivers S using internal wiring in each source driver S is sufficient as it. 

[0100] Moreover, it is good also as a configuration which abandons a printed circuit board 3 and is 
performed through wiring on TCP1, and wiring on the glass substrate of a liquid crystal panel 2 (for 
example, ITO line) in an exchange of the signal between each source driver S, and an exchange of the 
signal of a source driver S group and a controller 4. 

[0101] Moreover, the configuration of mounting LSI (LSI of a controller 4 also being included) which 
constitutes each source driver S as chip-on glass (COG), and exchanging a signal through wiring on the 
glass substrate of a liquid crystal panel 2 (for example, ITO line) may be used. 

[0102] thus, since the driving gear for a display which can switch the propagation direction of a start 
pulse signal SPD can realize without perform the switch actuation which form the means of an analog 
switch etc. in a controller 4 side, and change into the condition a flow and do not flow, by adopt the 
above-mentioned configuration concerning this invention, the number of the semiconductor device with 
which a number [ by the side of a controller ] of circuits and controller side be equip conventionally of 
terminals reduce, and the further miniaturization of a liquid crystal module and low cost-ization can plan. 
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[0103] And since wiring between a controller 4 and a source driver S group can be managed with one 
line Compared with the conventional configuration to which wiring of two was given, that the 
miniaturization of a liquid crystal module can be attained, of course For a miniaturization, the circuit 
pattern formed into the ** pitch is opened, the effect by the noise can also be reduced, by the ability of 
wiring from a controller 4 to be managed with one moreover, there is also no wiring modification by the 
arrangement relation between a controller and a source driver S group, and the design of a liquid crystal 
module becomes easy. 

[0104] Furthermore, it sets to the liquid crystal module of the gestalt of this operation as mentioned 
above. SPD input-output-buffer B-2 and each output-buffer circuit 40-20 of B1 an output terminal 
(SPD2 and SPD1) by setting it as a hi-z state The configuration which prevents the output of the start 
pulse signal SPD from an output terminal (SPD2 and SPD1) is adopted. The operating state of the 
output-buffer circuit 40-20 within the source driver S It corresponds by using supply voltage as a 
setpoint signal of the logic gate established in the output-buffer circuit 40-20. 

[0105] Consequently, a hi-z state can be easily made only by adding a setpoint signal SEL1 and the 
circuit corresponding to SEL2 to the input output buffer used until now. It is small, and can realize easily 
and the increment in the number of circuit elements in this case does not become buildup of a chip area, 
either. Moreover, since it can respond only by modification of the pattern of TCP1, the same 
semiconductor device for actuation is [ that what is necessary is just to use one kind ] realizable by low 
cost. Furthermore, when it can switch easily only by inputting power-source (VCC, GND) level and can 
realize with an easy configuration, implementation is simply possible at an internal circuitry, and since 
the external circuit is unnecessary, it excels in dependability and excels also in reduction-ization of a 
manufacturing cost. 

[0106] [Gestalt 2 of operation] It will be as follows if the gestalt of others of operation concerning this 
invention is explained based on drawing 8 thru/or drawing 13 . In addition, for convenience, about the 
component of explanation shown in the drawing of the gestalt 1 of operation, and the component which 
has the same function, the same sign is attached and the explanation is omitted. Moreover, although a 
source driver group is mentioned as an example as a driving gear for a display, it cannot be 
overemphasized here that the focus of the liquid crystal module using the focus and it can be applied 
also to a gate driver group. 

[0107] The system configuration of the driving gear for a display in the liquid crystal module of the 
gestalt of this operation is shown in drawing 8 . One start pulse signal SPD outputted from a controller 4 
branches to two lines, and it is the point supplied to the terminal for each start pulse signals SPD of 
source driver [ of the ends of the source driver S group by which cascade connection was carried out ] 
S (1), and source driver S (n), and it is the same as that of the system configuration (refer to drawing 1 ) 
explained with the gestalt 1 of operation. [ of the system configuration shown in drawing 8 ] A different 
point is in a part for the terminal area for the start pulse signals SPD in each source driver S. 
[0108] In the case of the gestalt 1 of operation, as a terminal for the start pulse signals SPD, each 
source driver S which constitutes a source driver group was equipped with input/output terminal SPD1 
and SPD2, and the start pulse signal SPD which branched at two lines to input/output terminal SPD1 
and SPD2 of the source driver S of the ends of a source driver S group was supplied to it. 
[0109] Selection (un-flowing [ a flow / ]) of the start pulse signal SPD which branched to two lines was 
performed by controlling actuation of SPD input-output-buffer B1 and B-2 prepared in input/output 
terminal SPD1 and SPD2 so that either might function as an input terminal among input/output terminal 
SPD1 and SPD2 and another side might function as an output terminal according to the propagation 
direction of a data signal. In addition to the change-over signal RL which switches the propagation 
direction of a bidirectional shift register, two kinds of setpoint signals SEL1 and SEL2 were newly used 
for the motion control. 

[0110] On the other hand, in the case of the gestalt of this operation, the propagation direction both 
sides are equipped with an input terminal and one output terminal at a time by the pair as a terminal for 
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the start pulse signals SPD at each source driver S which constitutes a source driver group. That is, 
each source driver is equipped with two the input terminals and output terminals for the start pulse 
signals SPD, and it is the configuration which supplies the start pulse signal SPD which branched at two 
lines to input terminal SPD** and SPD** of source driver [ of the ends of a source driver S group ] S 
(1), and source driver S (n). 

[011 1] Since it is not necessary to use the input output buffer which controls actuation according to 
this, the setpoint signal SEL1 described above for controlling actuation of an input output buffer and 
SEL2 are not needed, but the pattern setpoint signal SEL1 and for these SEL2 on TCP1 which carries 
the source driver S becomes unnecessary, simplification can be attained and the design of TCP1 
becomes easy. 

[01 12] Hereafter, the system configuration of the driving gear for a display in the liquid crystal module of 
the gestalt of this operation is explained to a detail. 

[0113] Also in the system configuration of drawing 8 , cascade connection of the source driver S group 
as well as the system configuration of drawing 1 is carried out. Clock signal CK supplied from a 
controller 4, a video signal Video, the change-over signal RL, power sources Vcc and GND, etc. let 
wiring on a printed circuit board 3, and wiring on TCP1 pass. It is inputted from the input terminal CK 1 
of source driver S (1), an input terminal Videol, an input terminal RL1, a power supply terminal Vcc, and 
a power supply terminal GND, and internal wiring which consists of an aluminium wire in the source 
driver S (1) etc. is spread. It is outputted from the output terminal CK 2 of source driver S (1), an output 
terminal Video2, an output terminal RL2, a power supply terminal Vcc, and a power supply terminal GND, 
and inputs into source driver [ of the next step ] S (2) similarly. In addition, the configuration of it being 
allotted as a highway with wiring on a printed circuit board 3, and inputting into each source driver S 
separately is sufficient as these signal supply lines like the gestalt 1 of operation. 

[01 14] On the other hand, the start pulse signal SPD supplied from a controller 4 branches to two lines, 
and is supplied through wiring on a printed circuit board 3 and TCP1 to both input terminal SPD** of 1st 
source driver S (1) located in the ends of the source driver S group by which cascade connection was 
carried out, and input terminal SPD** of n-th source driver S (n). 

[01 15] The circuit block concerning terminal SPD** for four start pulse signals SPD - SPD** in one 
source driver S in the above-mentioned source driver S group is shown in drawing 9 . In addition, each 
source driver S of a source driver S group is the same configuration altogether. 
[01 16] As shown in this drawing, the bidirectional shift register 60 with which the interior of source 
driver S was equipped consists of the 1st line spread from input terminal SPD** to output terminal 
SPD**, and the 2nd line spread from input terminal SPD** to output terminal SPD**. 
[0117] The SPD input buffer B11 and B14 are prepared in input terminal SPD**andSPD**, respectively, 
and an output buffer B12 and B13 are prepared in output terminal SPD**andSPD**, respectively. Clock 
signal CK is inputted into the bidirectional shift register 60 through the CK input buffer B20 prepared in 
the input terminal CK, and is outputted through the CK output buffer B21 prepared in the output 
terminal CK 2. Moreover, into the bidirectional shift register 60, through an inverter, the change-over 
signal RL reaches as it is, and a reversal input is carried out. 

[01 18] In this source driver S, the start pulse signal SPD inputted from input terminal SPD** goes into 
the bidirectional shift register 60 through an input buffer B1 1, and the interior is spread on the right 
from the left in drawing, and it is outputted from output terminal SPD** through the SPD output buffer 
B12 (the 1st line). 

[01 19] Moreover, the start pulse signal SPD inputted from input terminal SPD** goes into the 
bidirectional shift register 60 through an input buffer B14, and the interior is spread on the left from the 
right in drawing, and it is outputted from output terminal SPD** through the SPD output buffer B13 (the 
2nd line). 

[0120] In the system configuration of drawing 8 , n piece cascade connection of the source driver S 
shown in such drawing 9 is carried out. That is, output terminal SPD** of 1st source driver S (1) and 
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input terminal SPD** of the 2nd source driver (2) are connected, and output terminal SPD** of 2nd 
source driver S (2) and input terminal SPD** of the 1st source driver (1) are connected. Similarly, it 
connects to n-th source driver S (n). 

[0121] And the start pulse signal SPD is supplied to input terminal SPD** of 1st source driver S (1) 
used as the ends of a source driver S group, and input terminal SPD** of n-th source driver S (n). 
[0122] It is realized by one side being considered as a flow and un-flowing one side being supposed by 
the change-over signal RL which switches the direction of transfer of a bidirectional shift register, 
whether which system is chosen between two start pulse signals SPD inputted into such a source driver 
group by which cascade connection was carried out. 

[0123] The detailed circuit diagram of the two above-mentioned bidirectional shift registers 60 is shown 
in drawing 10 . Since the circuitry of the bidirectional shift register 60 shown here is known, the detailed 
explanation is omitted. 

[0124] In such a bidirectional shift register 60, when the change-over signal RL is "High" level, a 
synchronization is taken and spread in the standup of clock signal CK by the signal inputted from input 
terminal SPD**, and it is outputted to output terminal SPD**. On the other hand, when the change- 
over signal RL is "Low" level, a synchronization is taken and spread in the standup of clock signal CK by 
the signal inputted into reverse from input terminal SPD**, and it is outputted to output terminal SPD**. 
[0125] The propagation direction of the start pulse signal SPD when making the change-over signal RL 
into "Low" level in the system configuration of drawing 8 at drawing 1 1 (a) is shown. By making the 
change-over signal RL into "Low" level, the start pulse signal SPD from a controller 4 is inputted from 
input terminal SPD** of 1st source driver S (1), the internal bidirectional shift register 60 is transmitted 
to it, is outputted from output terminal SPD**, and is inputted into input terminal SPD** of source 
driver [ of the next step ] S (2). Henceforth, the spread start pulse signal SPD reaches similarly one by 
one to output terminal SPD** of n-th source driver S (n) used as the last stage of the propagation 
direction. No output terminal SPD**s of n-th source driver S (n) used as this last stage are connected. 
[0126] As compared with this drawing (a), drawing 1 1 (b) has the difference in the loading location of the 
source driver S group to a liquid crystal panel 2 (difference in whether it considers as a liquid crystal 
panel 2 upside, or it considers as the bottom), or is the same, and is the case where the arrangement 
locations of a controller 4 differ. [ of the loading location to a liquid crystal panel 2 ] 

[0127] Also in this case, similarly it is "Low" level, and the change-over signal RL is inputted from input 
terminal SPD** of n-th source driver S (n), and the internal bidirectional shift register 60 is transmitted 
to the start pulse signal SPD, it is outputted from output terminal SPD**, and it inputs it into input 
terminal SPD** of the source driver S of the next step (n-1). Henceforth, the spread start pulse signal 
SPD reaches similarly one by one to output terminal SPD** of 1st source driver S (1) used as the last 
stage of the propagation direction. No output terminal SPD**s of 1st source driver S (1) used as this 
last stage are connected. 

[0128] Drawing 12 (a) and (b) are the cases where make the change-over signal RL into "High" level, 
and drawing 1 1 (a) and (b) make reverse the shift direction of the bidirectional shift register 60. 
[0129] In drawing 12 (a), the start pulse signal SPD is inputted from input terminal SPD** of n-th 
source driver S (n), the internal bidirectional shift register 60 is transmitted to it, is outputted from 
output terminal SPD**, and is inputted into input terminal SPD** of the source driver S of the next 
step (n-1). Henceforth, the spread start pulse signal SPD reaches similarly one by one to output 
terminal SPD** of 1st source driver S (1) used as the last stage of the propagation direction. No output 
terminal SPD**s of 1st source driver S (1) used as this last stage are connected. 

[0130] As compared with this drawing (a), drawing 12 (b) has the difference in the loading location of the 
source driver S group to a liquid crystal panel 2 (difference in whether it considers as a liquid crystal 
panel 2 upside, or it considers as the bottom), or is the same, and is the case where the arrangement 
locations of a controller 4 differ. [ of the loading location to a liquid crystal panel 2 ] 
[0131] In drawing 1 2 (b), the start pulse signal SPD is inputted from input terminal SPD** of 1st source 
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driver S (1), the internal bidirectional shift register 60 is transmitted to it, is outputted from output 
terminal SPD**, and is inputted into input terminal SPD** of source driver [ of the next step ] S (2). 
Henceforth, the spread start pulse signal SPD reaches similarly one by one to output terminal SPD** of 
n-th source driver S (n) used as the last stage of the propagation direction. No output terminal SPD**s 
of n-th source driver S (n) used as this last stage are connected. 

[0132] Moreover, the example of the driving gear for a display which used one source driver S shown in 
drawing 9 for drawing 13 (a) and (b) is shown. Proper use by the loading location of the source driver S 
to a liquid crystal panel 2 and the difference in arrangement of a controller is shown. If the change-over 
signal RL is "Low" level, the start pulse signal SPD will be inputted and spread from input terminal 
SPD**, and if the change-over signal RL is "High" level, the start pulse signal SPD will be inputted from 
input terminal SPD**. Output terminal SPD** and SPD** in drawing 13 (a) and (b) are connected to 
neither. 

[0133] Since a setpoint signal SEL1 and SEL2 become unnecessary by considering as such a 
configuration compared with the gestalt 1 of operation as mentioned above, the pattern selection-signal 
SEL1 and for these SEL2 on TCP1 which carries the source driver S becomes unnecessary, 
simplification can be attained and the design of TCP1 becomes easy. 

[0134] In addition, about the effectiveness by the configuration which, and supplies this to the input 
terminal of the source driver S of the ends by which cascade connection was carried out by branching, 
it is as the same as the gestalt 1 of operation described. [ a configuration ] [ the supply line of the start 
pulse signal SPD from a controller 4 to a source driver S group ] [ 1 ] 

[0135] Moreover, in the gestalten 1 and 2 of operation mentioned above, the example of the source 
driver S was given as a semiconductor device for actuation of the driving gear for a display. Therefore, 
the start pulse signal SPD in this case is a Horizontal Synchronizing signal for displaying on a liquid 
crystal panel 2, or a signal made from the Horizontal Synchronizing signal. 

[0136] On the other hand, as mentioned above, this invention is applicable also to the gate driver which 
contains a bidirectional shift register similarly and transmits the start pulse signal SPD. The start pulse 
signal SPD supplied from the controller 4 in this case turns into a Vertical Synchronizing signal for 
displaying on a liquid crystal panel 2, or a signal made from the Vertical Synchronizing signal. 
[0137] 

[Effect of the Invention] The number of the supply lines of the start pulse signal supplied from the 
exterior as mentioned above in the 1st driving gear for a display of this invention is one. The supply line 
of the start pulse signal of this one book branches to two lines, and is connected to the input terminal of 
the start pulse signal of the semiconductor device for actuation of the ends in the semiconductor device 
group for actuation by which cascade connection was carried out, respectively. It is the configuration 
which flows through one side of two start pulse signals inside the semiconductor device group for 
actuation, and presupposes un-flowing another side. 

[0138] Thereby, like before, the means of an analog switch etc. is formed in the controller side which 
inputs a control signal etc. into the semiconductor device group for actuation, and the driving gear for a 
display which can switch the propagation direction of a start pulse signal can be realized, without 
performing switch actuation which is changed into the condition of a flow and not flowing. 
[0139] Consequently, by setting up the propagation direction of a start pulse signal according to the 
propagation direction of a data signal, it can respond to arrangement various by one kind of 
semiconductor device for actuation, in addition to the same effectiveness as the former that the cost 
reduction of the semiconductor device for actuation is possible, the number of terminals of the 
semiconductor device with which a number [ by the side of a controller ] of circuits and controller side 
is equipped conventionally is reduced, and further miniaturization of a liquid crystal module and low 
cost-ization can be attained. And since wiring between a controller and the semiconductor device group 
for actuation can be managed with one line Compared with the conventional configuration to which 
wiring of two was given, that the miniaturization of a liquid crystal module can be attained, of course For 
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a miniaturization, the circuit pattern formed into the ** pitch is opened, the effect by the noise can also 
be reduced, by the ability of wiring from a controller to be managed with one moreover, there is also no 
wiring modification by the arrangement relation between a controller and the semiconductor device 
group for actuation, and a modular design becomes easy. 

[0140] the supply line of the start pulse signal supplied from the exterior as mentioned above in the 2nd 
driving gear for a display of this invention — one — it is — this — it is the configuration which it 
branches to two lines, and connects with the input terminal of the start pulse signal of the above- 
mentioned semiconductor device both sides for actuation, respectively, and the supply line of one start 
pulse signal flows through one side of two start pulse signals inside the above-mentioned semiconductor 
device for actuation, and presupposes un-flowing another side. 

[0141] Although this is the driving gear for a display of the one-piece usage who has a semiconductor 
device for actuation alone, it is Hzing [ the supply line of such a start pulse signal ] also in this case, 
and does so the same effectiveness as the 1 st driving gear for a display equipped with two or more 
previous semiconductor devices for actuation. 

[0142] The input terminal of the start pulse signal of the semiconductor device for actuation which 
serves as the first rank to the propagation direction of the above-mentioned data signal as mentioned 
above in the 3rd driving gear for a display of this invention, While both the output terminals of the start 
pulse signal of the semiconductor device for actuation which serves as the last stage to the propagation 
direction are connected and a start pulse signal is supplied to an ends child It is the configuration that 
the signal output from the output terminal of the start pulse signal in the above-mentioned 
semiconductor device for actuation used as the last stage is prevented. 

[0143] the 1st above-mentioned driving gear for a display by this — the same — the effectiveness by 
1-izing [ the supply line of a start pulse signal ] is done so. 

[0144] Moreover, it sets to this 3rd driving gear for a display. As a configuration which prevents the 
signal output from the output terminal of the start pulse signal of the semiconductor device for 
actuation used as the last stage According to [ it is desirable that the output-buffer circuit of an input 
output buffer established in this output terminal adopts the configuration which sets this output terminal 
as a hi-z state, and ] this, the operating state of an output-buffer circuit within the semiconductor 
device for actuation As a result of being able to respond using supply voltage as a setpoint signal of the 
logic gate established in the output-buffer circuit, effectiveness which is indicated below is collectively 
done so. 

[0145] First of all, a hi-z state can be easily made only by adding the circuit corresponding to a setpoint 
signal to an old input output buffer. It is small, and can realize easily and the increment in the number of 
circuit elements accompanying this does not become buildup of a chip area. Moreover, since it can 
respond only by modification of a TCP pattern, the same semiconductor device for actuation is [ that 
what is necessary is just to use one kind ] realizable by low cost. Moreover, it can switch easily only by 
inputting power-source (VCC, GND) level, and can realize with an easy configuration. Furthermore, 
implementation is simply possible at an internal circuitry, and since the external circuit is unnecessary, it 
is excellent in reduction-ization of dependability and a manufacturing cost. 

[0146] The 4th driving gear for a display of this invention is the configuration that the signal output from 
the above-mentioned input output buffer prepared in the terminal which serves as an output side of a 
start pulse signal in the propagation direction of the above-mentioned data is prevented while the ends 
child for I/O of the start pulse signal of the above-mentioned semiconductor device for actuation is 
connected and a start pulse signal is supplied to these ends child as mentioned above. 
[0147] Although this is the driving gear for a display of the one-piece usage who has a semiconductor 
device for actuation alone, it is considering as such a configuration also in this case, and does so the 
same effectiveness as the 3rd above-mentioned driving gear for a display. 

[0148] As mentioned above, the 5th driving gear for a display of this invention is the configuration that 
the supply line of one start pulse signal supplied from the exterior is branched and connected to each 
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input terminal for the start pulse signals of the semiconductor device for actuation of the ends in the 
semiconductor device group for these actuation by which cascade connection was carried out at two 
lines while two the input terminals and output terminals for start pulse signals are prepared in each 
semiconductor device for actuation. 

[0149] the 1st above-mentioned driving gear for a display by this — the same — the effectiveness by 
1-izing [ the supply line of a start pulse signal ] is done so. And the need of controlling actuation of an 
input output buffer by not connecting the output terminal of the semiconductor device for actuation 
which is made flowing through either of the start pulse signals inputted from the both sides of the 
semiconductor device group for actuation with this configuration, and serves as the propagation 
direction last stage like the 3rd driving gear for a display is absolutely none. Consequently, the signal line 
for controlling actuation of an input output buffer etc. becomes unnecessary, and does so collectively 
the effectiveness that the design of TCP which carries each semiconductor device for actuation 
becomes easy. 

[0150] As mentioned above, the 6th driving gear for a display of this invention is the configuration that 
the supply line of one start pulse signal supplied from the exterior is branched and connected to each 
input terminal for the start pulse signals of this semiconductor device for actuation at two lines while 
two the input terminals and output terminals for start pulse signals are prepared in the semiconductor 

device for actuation. — — 

[0151] Although this is the driving gear for a display of the one-piece usage who has a semiconductor 
device for actuation alone, it is considering as such a configuration also in this case, and does so the 
same effectiveness as the 5th above-mentioned driving gear for a display. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view in which showing one gestalt of operation of this invention, and showing 
the configuration of the liquid crystal module using two or more source drivers. 

[Drawing 2] It is the circuit diagram showing the configuration of the SPD input output buffer of each 
source driver in the liquid crystal module of drawing 1 . 

[Drawing 3] (a) and (b) — it is both the block diagram showing the example of signal supply of the start 
pulse signal in the liquid crystal module of drawing 1 . 

[Drawing 4] (a) and (b) — it is the block diagram in which showing other gestalten of operation of this 
invention, and both showing the example of signal supply of the start pulse signal in the liquid crystal 
module using one source driver. 

[Drawing 5] It is the top view in which showing other gestalten of operation of this invention, and 
showing the configuration of the liquid crystal module using two or more source drivers. 
[Drawing 6] (a) and (b) — it is both the block diagram showing the example of signal supply of the start 
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pulse signal in the source driver group of the liquid crystal module of drawing 5 . 

[Drawing 7] (a) and (b) — it is the block diagram in which showing other gestalten of operation of this 
invention, and both showing the example of signal supply of the start pulse signal in the liquid crystal 
module using one source driver. 

[Drawing 8] It is the top view in which showing the gestalt of others of operation of this invention, and 
showing the configuration of the liquid crystal module using two or more source drivers. 
[Drawing 9] It is the circuit block diagram showing the circuitry of the perimeter of a bidirectional shift 
register in each source driver shown in drawing 8 . 

[Drawing 10] It is the circuit block diagram showing the circuitry of the bidirectional shift register shown 
in drawing 9 in a detail. 

[Drawing 1 1] (a) and (b) — it is both the block diagram showing the distribution channel of the start 
pulse signal by source driver two or more usage. 

[Drawing 12] (a) and (b) — it is both the block diagram showing the distribution channel of the start 
pulse signal by source driver two or more usage. 

[Drawing 1 3] (a) and (b) — it is both the block diagram showing the distribution channel of the start 
pulse signal by source driver unit usage. 

[Drawing 14] It is the top view showing the configuration of the conventional liquid crystal module. 
[Drawing 1 5] (a) and (b) — it is both the block diagram showing the example of signal supply of the start 
pulse signal in the liquid crystal module of drawing 14 . 

[Drawing 16] (a) and (b) — it is both the block diagram showing the example of signal supply of the start 
pulse signal in the liquid crystal module of drawing 17 . 

[Drawing 1 7] It is the top view showing another configuration of the conventional liquid crystal module. 
[Description of Notations] 

1 TCP 

2 Liquid Crystal Panel 

3 Printed Circuit Board 

4 Controller 

20 Output-Buffer Circuit 
40 Output-Buffer Circuit 

B1 SPD input output buffer (input output buffer) 

B-2 SPD input output buffer (input output buffer) 

GND Power supply terminal 

GND1 The 2nd power supply terminal 

RL Change-over signal 

5 Source driver (semiconductor device for actuation) 
SEL1 Setpoint signal 

SEL2 Setpoint signal 

SPD1 Input/output terminal 

SPD2 Input/output terminal 

SPD Start pulse signal 

VCC Power supply terminal 

VCC1 The 2nd power supply terminal 

SPD** input terminal 

SPD** output terminal 

SPD** output terminal 

SPD** input terminal 



[Translation done.] 
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*U ^©&> y-Xh'7-fA'S (1) (DffiTWfCK 
2, ffiTj^V ideo2, tBMfRL2, 

vcc, «aus j pGND«toai*sn, *gOV-7 K 

y-i AS (2) K±3B4:|iI«KbTA*-r*. 
[0 0 0 8] ft*. 3>hd-^ 1 0 4iDMSn5 

[0 0 0 9] 0tc^-r«t-5(r, x^-hA;px{f 

^SPDCO^TIt l#lfflV-XK7-fA'S (1) 
©AttS2J«^SPD 1 l:A57^>t, n#@cDV-7. 
KtKAS (n) ©AltiTjSS^S PD 2 JCA-57-f >£ 
©2##!§:tt<E>nT*9, <SJtl^l7-f>i&IKLTA 
;/j£it-58tfi££ft-=>T^5,, 7.^-h/t;U7.ft^SPD 
^A^-r^>7-f y^WtiJim 1 ? S PD lMtt S^AiH 
77Sai^SPD2ffll«hT5^T% V— X H 5-f A*S#fc* 50 



4 

7-fA'S (1) -V-^h'^AS (n) , s&Wiy- 
XF^AS (n) -V-XK^-fA'S (1) tr^Ogl 
to*ittft*. ^Wct5ft7.^-hA;i/Xm^SPD 
SrA*"*"*^ 3>hD-7 1 0 4CTfr 

[0 0 10] 3>hP — 7 1 0 4rt©7.^-hA;l/7.liJ 
^Rfctt, Sfflft^SPA (/SPAIt SPAcDSfe 

MyfSWl • SW2©^9&;L$!IW;:J:£>, X? — 

[ooii] a ma*? s p d i tcA^-rs*^ «w 

«*}SPA*: "High" U^fT*. $«M*>SP 
A** "High" WOMDtg. S PD 1 >f 
7fSWl^SIb, te©S PD 2M(D®m7-( y=? 
SW2(i#iMli/j5. AtB^w^SPD 
2trA^-r?>»^«, ffifflfl^SPAS: "Low" 
JUiT^o ©JWf-^SPA^ "Low" ]/s<)\siT>t%, 

s p d i {u©^&7. -fyfswi mmmvtm t ft o , 

ft&TaCDS PD 2fflcD^7.-f y^S W 2 £ £ 
tftS. 

[0 0 12] f&iJfPfi^fS P A£ "H igh" U^OltV 
Tzt&. 7-XF7^AS (1) ©AtB^S^SPD 1 
£Q7?—brVV7^SPDW. i? Ely t? (ft ^ CKK 
|W|$££-?TA7j£tt, V-Xh'7-fAS (1) ft©;K 

7jfa->y hu^i'seisn. #cr©v-* H5-r a 

S (2) (CA^JL, J^T. H*fc*»B»tt;5n&7-.3. 

(n) rtSTfcJRiSn*. d©^, X^-h-A^Xff 
^SPD(i, ft^aCDV-X F7-f A*S (n) (DXliitl 
SPD2<fc9ffl7j£nS**, SPD1^©A7J£S 
*?LfcttSBT, P> hD-7 1 0 4©ffl&X'f 7 fSW 
2 7&*#M?®T&5©T> a> hD-7 1 0 4fa\Z7'$>- 
h/VlX®*} S P D#g«;*n* utl^K 

[0 0 13] Kifi^SPA^ "Low" 

ilttf, ±E£tti8»K:. X^-FAMf^SPD 
tt. n#@©y-X K^-f A'S (n) £*UfS:£LT. C 
«Aai^SSTSPD2tCA^LT, Mi^l#§ 

ov-xK7-fA*s (i) ft $ -cessans. cot# 
^^-FA;wi^sPDH **atft*y-x 

F7^AS (1) WAtB^S^-SPD 1 ctOHi^^n^ 
*^ SPD2^«A^*S«LfcttSlT. 3>hn-7 
1 0 4<D^X-f y^ SVJ 1 t>mmmT-&z><Di?3 > b 

u-=> 1 0 4ftlCfeffi$n?>C(i:lift^. C©« 

^. §y-x K^-rAsrtT-rox^- b/vixm^s p 

D(DgJg*|S]^^J6^«^ffi^RLfe. TlcitJaewi^^ 
[0 0 14]&IC. ±120 1 4 !C^T>'7 l 7 i A«liE€:, 
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015 (a)(b) <DZfUy>7m&m^T. 2 *>\ZWffl\Z 
mmt^o 015 (a) (b) IC&^T, OSl~OSm 
it. SV-Zh'7'fA*S*« B WJH OO'NCDtBft 

[0015] 015 (a) Tit. 3>hD-7l04ft 
OM^yfSWl • SW2«)fflHI^SPAa "H 
igh" U-^UUT\ SPDlfflOWX-f7f 

«, h*5-r/\*s (i) oauj^j^spd ia>e> 
A#sn, xtb*^spD2*>e>th*$n, *grov .o 

-Xh'T^AS (2) ©AtBMfSPD 1 ICA^S 

n. otitic ejgsns. 

[0 0 16] |t)0 (b) it. VlWkT.^ 7fSWl • SW 
2©lM»{g*SPA£ffl*«#RL£*H0 (a) £te 

[pJ^tCUfefcCDTft-S. o£D> IH0 (b) Ttt, X 
^- bA^Xfl^S PDH n#BCDy-7. A'S 
(n) ©AliiAafSPD2!!i^A*3tl 1 AtB^S^ 
S PD 1^6ffi^J$n< *i©V-XH7-fA'S (n- 

i) izxtizn. sirmmiz i#a«y-x h*^-r as 20 
(i) £ -cessans. 

[0 0 17] i;7i. 016 (a) (b) \Z. V-X H^-f 
A'S (n) ©AMfSPD 1 <h«^$n7i^<> 
Sr. T C P 1 0 1 ±<DSE*!U R^U>M«10 2± 
®iE*§i£?>LT. ifiS=i>hD-^ 1 0 4\Zi£ffi.Vtcm 
£*Vf (Mi£K>015 (a) (b) it. V-XHM/tS 

(n) ©AHi^^sPD2 tmmnntz?^ t 

C P 1 0 1 ±(DBB^ 7°'J > hS« 1 0 2 ±cD8Ej|& 
S:^bT- lg3>hn-7l0 4HSiUW) . 

se>fc. 0i7ic, 01 eti^js-r^^s^^i-^cD 30 

[0 0 18] Z.<D£ote*ilfcs. EPS. §V-Xh'7^A' 
CTSitT, P-ifiE©V-XK7-fA'ST, li/t 

*;n 0 o<z>±Wc&«rr&«fi£(;:t>. $£HA*;n 0 
0 <DTMizmM?z>ffimzbtt&T'Z z,<d-f. mmm* 

So 

[0019] L^t>, x^— bA^xm^aj^-f &n «> 

>hn-7l0 4®MfiI^, V-X K7-f ASP© 

swcgsM-f -s^y-x b*^ as&o^wckbts 

?ScS ; E>'3.-;Ui:bT#^.itBt : b. X*-bA;UX 
&HA3UH 0 0(D±m\zmm.2tltzV-7. K7-fAS 

ooTMizmmzntzv-T. b^-rAsi*©*^^© 
[o 0 2 o] 01 7iz^r^oiz. m so 



S/t*;n 0 ocD±fiiJ<tT#J©Hfilc:y-7. b^-f as 

[0 0 2 1 ] 

^Offl^-^fTtonT 1-^-5. Z\<Dfzib. :mtov-x 
K 5-f A* S b K7'fAfl|0*©ttWTttft < . 

3>hn-7 1 0 4&'£tbtzfcMW'Z-&i:ttz>T^?>. 

[0022] *z\x-. ^mmmxit. ±mvtzmmizfo 
a&^<. '&&(D&gk^i/^-)i<Dmf$.iz&rt2>&m& 

[o 0 2 3] ins ±.ttLtzVt)k<DM&Tit.„ y--x K 

xfi^t s p d <D&m*fa<D® k> mx* pintr *fc» 

tc. n>hn-^i0 4tr, Wgcoy-7, b*5-f A'S 

(1) ©Auaass'f spd 1 (*wiAffl*»«B i spD 

2) ^(DSiE^'f ><t. n#Bcoy— X b*^-f AS 
(n) ©Atti^S^S PD 2 (^UliAfflMfSPD 
1) ^©SStt^-f >tO^«-2*OE**<t6SnTt» 
-5. Udbt. 3> hD-7 1 0 4 b*7-f A 

s i¥ t <Dffl<D&mmmm l . ^WK/hSMttf iaik 2 

[0 0 2 4] X?- bAJl/Xft^S PDcDA^Sfc 

©SS?£. 3>hD-7l04raC, ©HBKi^SPA 

(c «t 9 mm h l < «##a t r -a t ^- n ^x -f ? 3=-^ 

f.^««X-fyfSWl • SW2^|gtt^i<hT*fJ$; 
LTl>5. ^(Dtzft. 3>hD-7 1 0 4{l!|W«fS$:ffl 
HfttSi:*!:. MX-fyfSWl • SW2^1T 
Affi^iS^SPD l«tAffi*SB ; fSPD2«4:K«^ 
^S-^ffi^-T-Sfc*. 3>hP — ^1 04<B!|LS I (Diffi 

T&tfmto-rzo totem. 3>hD-7io4©^6 

[0025] ^t*3, uCtay-xK^nss*^ 
L7£*«, h;U5-f >^^S)-r«.7-*- h 

K 7 -f A© *5 fc Rlg^ft ^> C i «W 5 * T* 

[0026] *%mt. ±.m<Dmm\z&&-U2tifzh<D 
y?m<D^&<Dwm. s7j^nic#5a>hn-5 

[0 0 2 7] 

m&miz&^Tit. tmommzmik-rztz&iz. 
i*j->y h- \si?7.9&mz.z>®&.<ommm¥mi*% : ?*w 
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x*- b/^)u^mn<om^y^ >au #©#■-?& o, is 

1 #©X*- h/1^«#©«»&5'f >A« 2 *ittfc»(S 
iioWttJB****^©^^- hA^Xff^WA*^ 

[0 0 2 8] ^tttcitUS, ftSM^wx:?— h/t;i/X 
©fffl«M67'f>*l*tL. ^n*2^^tc^teLT 

_[.o_o_2_9.]_u&*iojr.>_^^i5ji>_ffi»iJBifem*_ 
^^ottm^mz-mi^^no^tuK, x*— h/viTs 

[0 0 3 0] f LT, x-^ff^©£S8*fttCf&i;TX 
T*&&. -t©ISS, l«HS©JS®iffl¥^^T#iBig 

-So 

[0031] t iT^oi^, x*- h/t;wx«^©e 

©*^*«rHU«UT»r#*©T. £©J:5ft^/*ffl 

[0 0 3 2] Lfrfc, 3>hn-7il»ffl¥*#«f 
St©M©EiB«« 1 5-f >T^tf©T% 2 

$etc. n>hP-^d^©E^*si*T-^tr^t 

£.z>mmm'g.bts.<, ^j3.-)i<»m.m*®%\z-tz>£ 

[0033] *mw<DWi2<D%iW;mmm&m\z&^T 
a, ±. < mwm*mm.-Tz>tcit>\z. M*fa->x m^x* 



40 



50 



7-f >*U*©*T*0, ^ 1 *©X^— h AJUXfi^t 

[0 0 3 4] unit B»ffi*MM*S(H i &*ft:-C«A* 
lfiffi^©**;fflig»)8BT-&<5^\ C©^-&fc, £© 

tr, 5fe©re»iffl¥*^^«r«scfflfiiAfcmi©a^ 

[0 0 3 5] *5SW©SB3©^ffle»8«fcfe^T 
bA^X^WA^TRmb 

« o vimtz Am* y y 7 t>mv e. n. x * - h 
A;pxm^©e«s*ifi]©^j o pni^a^fflBfts 
atc^^x, ±ie5 ; -^^©ese*[6]{c>c-fLT?)!j&<i: 

7.9- b/v\,7m^<Dmj]iii?£tf#iz&mznTm$6t 
*\z7#—vrt)V7m^ifim&znz>£mz* mm&t 
tiz>±mmW}m¥m#mT\zi5t / -tz>7i?- hsvixmn 

[0036] incinn x-*«*i©eas#i6j£*t 

LT«JSi^Sffi»lffl#3I^T©X^- hA;i/X«*t 
©A^SHTt, «**»4:&*»l&ffl¥W#* ; f-©X*- 

h/i;ux«#©ffi*a^ t*«*K««an, cm swan 

T(CX^— h/^UXff^-^tt*&$nT^-5. £©*•&. 
¥lc!0S®BMffl¥WfF*?®;*4r-- hA*;i,X«^©A 

fS^©ffi*3S^«h5^Lfcfe*ttT«, x^-h/i;ux 

¥ssi#3i^©x*- h/uux«^©ai*sg^fctgtte.n 
fc±tSAm* a* ? x r a> e ©ffl^ttj^^faits nt us 
©t, ^©jc^^a^^. 

[0 0 3 7] cntCfcO. -hi$©?iS 1 ©«^ffl^idSM 

trau, 79-b/vi7mn<omm^^ >&i*<tvrz 

[0038] afc&tfcaBftjH****^ 
©x^- hA^xm^©ai*«^e)©ff ^{B*©sit 

#£pJb6t-&-*>t^ -?-©^^(i. x^-hAjuxfi^© 
■^©SB^. ^ B ^->'i-^©^It©^^tt^ffi«T 
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[0039] t^T, mmm.ttLzmwjm^m&m?® 

[0 0 4 0] £-fta, 3in*T©Atti*A*>y7Tt. IS 

^-y:/iffifa©iQAi3tt&<=>£^V TCPA? 

— >OSt5S©*Tf**l6BllET»*fc«>. |W|-©Ig®jffl¥ 
»^^$ia»ffifflT-57 v cttTck<. InxhT-IS 
T£3o mi!S (VCC, GND) Wl*Xt>-? 

|*3»@ttT?«i*K:!ISPlfiBT*oT^ 20 

[0041] *%W(D&4<Dtk^mmmmwte, ±mm 

&&B&1r2>tztt>lz, n^=yyYV^7,^^mxtzM 
»ffliMKMS^£¥#T«A, KiEUiffl**^*^©;*. 

#*Sn*«J»©^KJ:0Aa*O«J»5tftA**Bl«ttA 

tH^A*y77d^t6n> x^- h/i;ux«^©e«^ 

S)ffl^#:^»X^-hA 0 ;l,Xffi^©Aai^ffl«i^)ffi 30 

s nt c n e pi»f \z 7s ? - h a jvx mmm 
;u*«*©ma«£fc4*^KRttsn;fc±aEAmaA* 

[0 0 4 2] ^ntt. Bftffl^W^^S^TWA* 
«t54i)«tt5^tT. ±a>©Sf§3©«^ffligWjSB 

[o o 4 3] ^mm<D^5<Dm^mmW)&m\t. ±mwk « 

jj^tih*w : F£tf2%mmv*>n2>i:mz, mmm 
mzntzz\n<bmW}m¥&#m?miziitf2>mj%(Dmm 
m¥m#mf-v>7,?- hsvvxmnmv&Atiim? iz. 

-r >*» 2. %mzft®. s nx*«s nt ^* ^ t t 

UTl^-So so 
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[0044] ^nt:j:n«, ®esm*n&*i=t\z7>9 
nx*5 0, mmmk zntz^nz mmm ^mwm^-m \z 

[0 0 4 5] L^oT, _ki$©g§l©*^fflfgK)l£B 

[0 0 4 6] L^fe, ^©«^T«. iE»jffl¥*H*:*^ 
»©M««tDA*Sn5^3'-hA;^«^©Mn^— 

© i 5 , A ffi * A y 7 r ©»f££ MWTZ &mifi— ® 

ui\ K\v,)jnyy-f<r>m^mmr^>tztb- 
«-r*TCP4?«)Kn-*»«SK:tts. 

[0 0 4 7] #f£91©g§6©*^ffl|gftea«:. 

^©ete^i«]©«j o pi^*^fflewife«{c4st» 

Ttititji&Tttfzmmm-fztiztmz, mmmm* 
mwmT<D79-vrt)i7mnmv>&xt!^\z, ^ 

[0 0 4 8] untt. BISA!****^**-!?**.* 
HB^^©*^fflfE»S«T*5*t, ^© 

[0 0 4 9] 



[0050] ^m<D-mm(Dm^^a.-juz 
zm.?mmuiW.tLT, m^^7 vvi>79*mx.z> 

7-7, K^-f A*L S I ^e>£5nffl©7-7. H^-f AS 

[oo5i] K^-r a'sii ^n^-'nTCPi 

^ -T n > h a - 5 4 j5» tt^ ^ n -5 X ^ - h A ;u 7. ft 
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[0 0 5 2] K5-f A'SSMUcTCP 1 

[0 0 5 3] ir B A^2iTCPlt©iI 
W&^te. T C P 1 OiK^UcDT^^-'J - h'Sf i, 

TO (Indium Tin Oxide : -f A-f-fgKfclBI) I2H 
-Cft^^t^, 0>l;Ui, AC F (Anisotropic Conduct 
ive Film : H*tt*ftH) ^UHEf ^n^uit 

ftsnt^s. TCPi©yu>M«3toi 
tcpi ©atjji©/ vj> - u -_H»ft_ 

"yij >>M3 ±©E«i*T ACF > "*^liA> y # 

[0 0 5 4] ±ffi«fiKT«, S-V-X ASBOfl 

t<OM©^©^0«l0tt. TCP l±©E«aiX7 p, J 

[0 0 5 5] a>hn-7 4«, yj>hSS3tC43tt 
h*7-f ASBOV-X H9-f A*S (1) fl, $ 
UttV-XHMAS (n) WcgESSn*. 0 1 ©$e 
Stya-il'TS, l#l©V-XK5'fAS ( 1 ) fid 

ic 3 > h p - ^ 4 tmm. 2 tlT43 0 V - X K 7 A* s 

(i) iosfmsns. 

[0 0 5 6 ] ±ffin> ho-7 4H V— T.K^'fAS 
;P7.m^SPD. fnypta^CK. Wft^Vide 
- h/^Mflf S PDOfi»*|Sl*ftft««lllfif R 

l. arx«isvc c tGND**«»-r*"b©r**. 

4tt, y-h K7-fA*»t^bT*)l^^t®J«9«^S0f 

[0 0 5 7] 01tCi5HT, 3>hD-74*e,ft^^ 
n-Si/D-y^ff^CK, »«^Vi dec SJjftfH* 
RL, ttigVc cSrjGND«, :/'J > HS« 3 ±©E 
H&tfTCP 1 ±©l28g£iILT. V-XKHAS 

( 1 ) ©A^SfCK 1 . A^SaH 1 V ideol. A2> 
igfRLl, tKfVcc, *2g^TFGND<i;0A^ 

V-Ah'MAS (1) rt© 7^5 
*»6ft*rt«E»*g*UT. V-XH^A-S (1) 
©Ji3;>jSffi^CK2. MfVideo2, itSTjSTPR 

L2, mm^vcc, m^^GNDctotB^^n. 

#©©7-3. K 5 AS (2) lr|^^lCA^-r^>. £ 
*5. cn^ffl«^i$g7-f>H 7°U>hS«3±©6B 
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A*-r^^fiETfe^^„ 

[0 0 5 8]—*. X^-h/^PXm^SPDCOA^T 1 
bu-j$©01 4fcj*Lfc«*©»Mi*-;?:i.-;W;: 
:fcHTti, P>KD — 5 l 0 4^e>©x^— hAJU7.fi 
^SPDOifSffl7-f>tbT, lfB©V-7h*7-r 
AS (1) ©AHi^^SPDl^O^^-S^Oi:, 
nSlOV-AH^AS (n) ©AUl**fSPD2 

io *o. ^(Dfztf). 3>hn-7l0 4caHfl:#05ia 

[0059] inicttu 0 1 ©ttii^i-ju-ea, 

y-XH^AS (1) ©Affi^^S PD 1 t, n# 
l«)V-Xh'7^AS (n) ©AtB^«TSPD2i: 
. 36*j_ 7 '!> h»^ 3 ±©ien (€• T_C P I ±©JE*g £7" 
U>hS«3±©B*tflf#TfiJffltT%>«tlr>) (CcfcD 
^tr^^tlTfeO. 3>hD-74)5^©Xi'-hA 

;i/7>(i^-s PDfflM7-f >«. ^©*il7-f >^tm 

20 [0 0 6 0] fit, mtz\Z, #V-X K^-f A' SIC 43 
tt4Affi**^S PD 1 tAffi^SSH^S P D 2 iKIStt 

e.nfc, sfc^-r* AUi*/xy 770^7770^ 

LT, !«|Ara2ffliliSf VCC 1 iGND 1 t*S, 
l@*©V-7. b*^-f A*SStC^tt^nT^-5» 
[0 0 6 1] inf.f2©lISfVCC 1 iGND 1 

TjftiCJ&^T. &7-X K5-f n*SteKtt&ft&Affl* 
Ay 77©tiJ*Ay77 0i&©Sfe*f i L 

so TA^mtT', X37-hA^xm*f©fcJ875fa£& 

[0062] »«nt3^Tfa«i£T**«. £«B7jfrK*t 

LT***R£fc*v— A K7-fAS^< 7-X h*7-f 
A*S "©ffi^A-> X t IhISSSt. ft*©{i}#A-;/ 7 7 HIK 

hA;px«#s PDwai^di)©^ 

[0 0 6 3] 0 2IC. lEV-XHMASSffltOl 
0©V-7. ASlCi3tt-5, Aiti^^S PD 1 {C 
« ll7e,nfcSPDAffi^A'777Blt. Am^SfS 
P D 2 KgtfSnfc SPDAW777B2 © A&W 

^HK^Sr^-ro y-x F^-f A-sta^Ti^- 

[0 0 6 4] S PDAtt5*/N*y77B 1 tt, -f>A*— ^ 

1 1, N A N D f— h 1 2. NORy-h 13. 
>^MOSFET14. io&XS-n^T >*MOS F 
ET 1 5^<~>&5A7JA'-;/7 7IhIS§1 Oi. -f >A'-^ 

2 1, N A N D dr— h 2 2 . NOR f— h 2 3, p^V 
>$MOSFET2 4. £ J;7jn ^-f >*JUMO S F 

so ET2 5A^^-2>ai^A'<y7 7l5ISS2 OtA^SS. 
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[0 0 6 5] ATJAy 770S&1 0£i3^T, -i >A- 
* 1 1 ©A^ffi^ttAtBTjS^S PD 1 Clig^Sn, ^ 
©tB^S^li, 2^A^CDNAND^-h 1 2©-* 
©A73«^<b, 2SaH i A2>£>NORy-M 3 ©-7j© 
A^S^tlC^StlT^S. 

[0 0 6 6] NAND-ir-h 1 2©f|fi^(DA*S^iC« 
«M^RLASA^jSn. NORy-M3ffl«©A 
H*UfttW>A-*£^T3;i£-C42}& 
H^/RL (/RLfiRLfflSe^) *5A*$n-5. 

[0 0 6 7] N AND-ir — h 1 2 ©ttS^iS^Hipy -V > io 

^mosfet i 4<Dy-hiz&mzn, nor y — 
h 1 3 (Dlhtl^itn^^ y^-jiuo S FET i soy 

[0 0 6 8] £7c. pftHMOSFETHfflK 
L"T >««ig^VC CJZt^m^nx_"H i gh" 
Tu©li& V c c nt* 0 . nf ^">^;i/M o s 

FET1 5(DV-X««jg^GND^i*^$nT "L 
ow" ^^©ttfiGND ttTt^&o 

[0 0 6 9] $6»C. pft>^MOSFET14ffl 
V-XBnft^MOSFETl 5 © h* V-i >iCjg 20 

l^vX^IUSS (e«(HlSS) ©*JJK©7-y^lE]g§t;Ug;^£ 

[0 0 7 0] fcti:frA->:7rIIJ8&2 OK&^T, -f>A*- 
^ 2 1 ©A^^tt^a?©?^!*]^^ h l^vX^HSS© 
^g©7-7^IUSStcig^^n, tli^«^«4A^^© 
NANDy-F2 2©-AMft. 4AMffflNO 
RY- h 2 3©-A^^ttCtt^$tlT^S. 

[0 0 7 1 ] N A N D y — h 2 2 ©380 3t3©A^J«T 
(Cfi. ^&ft^/RL, ifiVSELl (/SEL 30 
lHSELlOSfii^) . fS:5tfi^lSEL 2rt*A7j£ 
n^„ NOR^- K 2 3©S0 3 oroAASf ICS, ^) 
i«§RL, IS5£<I*t S E L 1 . ttM/SEL2 

(/SEL2liSEL2©SfiI^) ^A^tlS. 

[0 0 7 2] NANDy- h 2 2 ©ffi*Sf (ipf t > 

*;umo sfet 2 4 ©y-Hrs^n. nor y — 

1-2 S^iii^lJnff >^MOSFET2 5 ©y 

[0 0 7 3] 3:7c, p ^-f >^WO S FET 2 4© H 
L-O^li^VCCJC^^nT "Hi gh" 40 
WtfiVCClC^^nt^O, nft>^MOS 
FET2 5©V-A««!H^GNDtC^$nT "L 
ow" U^;U©*{£GNDfC«f#£nTl^-5o 2?>l::. 
pft>^MOSFET2 4©V— Xitn^^>^)l 
MOSFET2 5©Kl^-f >tC^$nT*3<3, -^©& 
^BAtBAiSf SPD1 

[0 0 7 4]*(C. SPDAaj^/\*777B2liiW 
(ffl©(eli?&T-^^n. -f>A'-^3 1, NANDy* — h 3 
2. NORy-h3 3, pft>«MOSFET3 
4, iJitfn^-f >*;UMOS F ET 3 5#>£>&$A7J so 



A*^77(Blg&3 0 -f/A'-?4 1, NANDy— h 
42, NORy-h43, p^>*;HvIOS FET4 
4, *5j;rjCn^ J p>^;i/MOS FET4 5^6^-5ta?3 

[0 0 7 5] A^3A'-7 7rlfiISS3 OiCfe^T. -f >A- 
* 3 1 ©A^^fteAttiTjSaH^SPD 2tCit^$n. ffi 
73^ttNANDy-N 3 2 ©— 7j©At)S^ iNO R 
y-h 3 3©-*©A^STilC^StlTl^ 0 NA 
NDy'-h 3 2©te7J©A73^{3(S > 0*L&t/W> 
/N-^^^-r^dtT^fi^/RL^ATa^n, NO 
Ry*-h3 3©ffi7J©A?7^tC«^m^RL^A^ 

[0 0 7 6] NANDy-F3 2©iJBMfttpft> 
^MOS FET 3 4©y- HC&^tl, NOR f— 
V 3 3 © ill ;/j m=t ti n y ^ > *J>M.O S F ET 3 .5 ©y 

[0 0 7 7] STi, pft>^MOSFET340l^ 
>«*M«^VCC(C«^^nT "Hi gh" 1/^ 
;U©*fiVCCtC«#3nT£sD. nft>^MOS 
FET 3 5©y-^li«iHsffl^GNDtCtt»t$nT "L 
ow" U*.)l<Dmi±LGND\Zfef%£tlT^2>o £<E>tC, 
pfV>^MOSFET3 4©V-X«n^-V>^;U 
MOSFET3 5©h*U-f >iC^$nT*3D> ^-©S 
t TcSX* fa > 7 h 1/ V7. ^ [ElSS©«^g:© 5 

[0 0 7 8] di73A*->7T[HlSS4 0 tC*3^T> -Y >A*- 
^ 4 1 ©A^^^kI!©^^^^ h I/^7,^1e1S&© 

mm®(D7v3 L \5}®izmm2n, mti^it 4^a# 

ONANDy-h4 20-AMfi, HIX 4«fA 
73©NORy-h4 3©-A*S^t{C«^$nT^ 

-So 

[0 0 7 9] NANDy- h 4 2 ©8 0 3 ^(DXtl^ 
\Zit, -W^ff^RL. ISSfl^SEL 1, ig^m^SE 
L2^A73$ns,, N0Ry-M3©gf)3^OA* 
SfSHHCte, HZJ*fs*§/RL, lg|^/SELl, fgj£ 
«^/SEL2idUA^n^ 

[0 0 8 0] NANDy-h4 2©MfBpft> 
^;PMOSFET4 4©y-hfCft^c$n. NORy*- 
h4 3<DiiJ*aflinft>^l'MOSFET4 5©y 

-hiz&mznx^z. 

[0 0 8 1 ] ^Tc:, pft>^l'MOSFET4 40h* 

u-f ytenmm^vcciz&WiznT "Hi g h" u^c 

;U©«evCCICffi^$nT*3 0, nft>*MO.S 
FET4 5©V-7.««M^TGNDirS^^tlT "L 
ow" U^;P©*ffiGND^^StlT^-5. £<E>IC, 
pft>^MOSFET4 4©V-X«n^-^ >^;U 
MOSFET4 5©Hl^f >lC^$nT*50. ^©& 
S^SttAfflft^S PD2l;i«^£*lT^3. 
[0 0 8 2] ±te«>ST*H. ^gUf^RLtft "H i g 
h" l^;U©ii^, SPDAtii73A*->y7B 1IJ. SP 
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D 1 \Z "High" l/^WtA5t. \l3ny7rm%t 
1 OOnft>^MOSFET 1 bifiOW^&tt^ 
0. pft>^MOSFET 1 4#VW-f >tf— ^> 
**etB4:fc4. SPDltC "Low" U-^;U*iA 

-St, nft>^MOSFET15*VW^>t-y 
>XttiiSt)pft>^MOSFET 1 4*50Ntt 

[0 0 8 3] iCOi:£. m^7A*-y 7rtHlSS2 0 iCfe^T 
«U Mfl^RL^ "H igh" U^JUCOfctf), -f >A 
-^2 lffltti^ ISfefi^SEL 1 • S E L 2 CO 

l^^;i/tCllt)5)'r> pft>^MOSFET24ao: 
nft/*MOSFET2 5 lifsitl feOFFTr^D. 

T. SPDAIii*A , 77rBl(t A^/N*-y7 7(Hl?&l 

_0.<ft&iWfeU_i£:SL_A;^ 

[0 0 8 4] -75, SPDAffiM*'y7rB2Tll A 
tmyVrm'&Z Oit, -f>A-^3 lCOA^J^tCA 
Sm^U-^JKcP^te^ fflM^RL*s "H i gh" 
I/^;MCJ:D> pft>*MOSFET34SO:nf 
t>WMOSFET3 4(Mnfc/W-f>H-y>X 

[0 0 8 5] Z.CDt%. I±S^A-7 7t[hIS§4 OfCii^T 
tt. SPDliC "Hi gh" lx^;|^A-g>i:- Wfifais* 



16 

* y bUifXPZ&mLT. -f >n-2 4 1 CDA^iSH^ \Z 
"Low" WV<D\jTtf$>K). SPDltC "Low" 

>A-*4 1 COA^S^M "H igh" u^;ucoatj£ 
d^T% pft^MOSFET44Stfn? 
t>^MOSFET4 5(t NAND-ir— b4 2, N 
ORy-h4 3 1CA-5, Wifefm^ S E L 1 • SEL 2fC 

httZAK j£C>«, j^Tji^OFF^i^O/N-r-f > 
i tf-^>Xt«tffit7i^„ IfctfoT. S PDAtfi7jA-.y 
77B2I1 S PD 1 @mz& OMn^-Tj^ONtt^l 
■h&Scfc^tClS^ft^SEL 1 • SEL2&mfe~?Z>Z. 

[0 0 8 6] ^&ft^RL^ "Low" WOKDmtr, 

tiZomttt.O S.P.D Alii JjlS.y.y.-r-B.Ut til )i A.y. 

yyt LTSi^L, S P DAtUAA'7 7?B2 (2A*>A 
■y77ilT»f^t5„ 

[0 0 8 7] ±fBCO«§J&COS PDAtBAA777B 1 • 

» mnsEL2omwi"<Mztt-rz>mt i E$:»i\z7K-r. 

[0 0 8 8] 
[«1] 





RL 


SEL1 


SEL2 


SPD1 


SPD2 


© 


M 


H 


H 


A* 






H 


L 


H 


A* 


^-<>f vb?— y>-:* 


@ 


L 


H 


H 






® 


L 


L 


H 


mt> 


A* 




H 


*1 


L 


A* 


yN^^T Vfef— 




L 


* 1 


L 




A* 



[0 0 8 9] giJ;f), x^-hA°;i/Xffi^sPD©e 
«*I^]<£. V-XF5KAS (1) -y-XF^A'S 

(n) cOTjfttTSJi^te. SPDAHS*A7 77B2 
(D&JlrtyyTm&l 0\Z&ttZ>. ^{s^RL, WCrE 
S^SELl, ^(s^SEL 2<Dmm.l"^Mt. 
C0V-7. K^'f AS (1) 1pt>v— 7, Yy-i A*S (n - 
1) ifH, Am*ifSPDl!is ITAAiji . Affl^iffi 

fSPD2As raiTjj £&s«i icfcttsCDcoiisi^ 

(n) K&l^-Oi, AffiTJ^SPD 1# TA^JJ , A 
tii73S^SPD2^ r/W-f>tf-^>Xj « 

i \z&tf%®^\$.@<nmwi''<)i<n<i&^£tzz>&o 

[0 0 9 03 jyfcMlcli. n>hD-74^e©^)^<f 
^RLJ "H i gh" U-^;i/fT-5-^, SPDAtHA 
A' 7 77B2»ai^777lHlK4 0 fr&ttS^Sfl^ 
SEL1 •SEL2J, tJgOV-X H5<A'S (1) 
7^7-7. h'5-f A'S (n-1) JT'B, ATjSjrFSE 
L ISt/SEL 2^VCC5-f > J: D 3l£&A,rcSg 2 CO 
lISfVCCltMLT, MI^SELlWi 



*1 SEI_1="H". "L'Z^bV&TZ-e^fc. 

Sffl^SEL25 "H i gh" U^)lt?Z>. fit, 
«*iac0n#ac0V-X K7-fA'S (n) CO^-, XilWk 
?SEL i£GND^><fc9 3l#i^;tlg2coSi!fS 
fGNDltiiLT, Sffl^SELU "Low" 
Wl£-fZ>£mz, Xts^S EL 2 2 comiHSl 
fVCCl ttt^LTIS^fi#SEL 2« "H igh" 
fT***, i^Wi, ASSfS EL 1 $:^2C0«M*^ 
GNDlt^Uf 2©VCCll:«lbTtfI^SE 
LIS "Low" j^Ote "H igh" WVhL.. Xtl 
« ^SEL2£fg2<73m^^C0GND2<h$M5*LT. 
ISSff ^ S E L 2 £ "Low" UUlfTZ. 
[0 0 9 1] X^-hA;UXft^SPDC0e^ 
7-XK7-fA'S (n) 

(1) C07j|p]£-f Sif-a-H. SPDAi±57jA-y7TB 1 
COffi^jA'-y 7rls]K2 OlCiStt-S. ^gim^RL, 
ft^SELl, I&Jtfi^SEL 2coHai^^;ua. n# 
BcoV-7. h* 7-Y AS (n) ^bV-XH^-fA'S 

(2) JffJ, Affi*wfSPD2AS IA7J J , AHJ7J 
afSPDl^ rm^JJ £&£«1 tCi5tt5@co»gl^ 

so ^)V<DU^tL. l#Scoy-7. h*7-f A'S (1) \Z 
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SPDl^' r;W^>b!-y>Xj «UCfett 

[0 0 9 2] JWfrWtCte. n>hD-^4^?>CD^mffi 
^RL$ "Low" l"<)\,ffZ> — -Jo. SPDAttiftA 

777B i»tii^A^7 7[H]ss2 oiz&tfzmiimn 

nSacDV-X h*7-f AS (n) A^V-XK^-f 
AS (2) AASfSEL 1 2 (DnM^ 

GNDltSitLT^I^SELl £ "Low" 1/^. 10 

)it u ax^t-s el2^2 ommm^v cat 

tlbT^fl^SEL2$ "High" k^tt 
fit, IMtfi:5 1fSfflV-XF7'fA'S 
(1) AXji^SEL 1 ■ SEL2*l32»f 

_j!i^. : Si-V_C.C_l.tjt^.UX.iS^M^.S„E.L_l^S.E.L.2 

4"High" l^l/fT***, ifeWi. A*SfSE 
L 1 5I2©lKfGND 1SWJI2©VCC 1 \Z 

mmLTm^.m^sE li& "low" "h i g 

h" AMfSEL2^^2©t«f» 
GND2tiMLTimSEL2$ "Low" K 20 

[0 0 9 3] 03 (a) (b) IC. 0 1 cDj&H^Ev 

e$#fafC*tT3«J&fi^RL, aS^fs^SEL 1 • S 
EL2©WJ^t. 0 3 (a)(b) t*3^T, OS 
l~OSmli X K^AS^GMIaA^l^'N 

©tB^ft*^^ (04 (a) (b) . 06 (a) (b) , 
07(a) (b) IC^^Tfelsli;) „ 

[0 0 9 4] 03 (a) Ttt, X*- hA;i/7.{f^S P 30 
D*J. V-XH^A'S (1) ^Affl^SPDli 

DAX7LT. y-xH7-fns (1) -^y-x^-fA* 

S (n) ^t&mznZo |a]0 (b) X'it, X* 

- HA^XI^S PDte, n#g»V-X H^-T AS 
(n) C9Am^«^SPD2 s tOA^LT, V-XH7 

<a*s (n) -^v-xh'7'fA-s (1) ^tess^n 

[0 0 9 5] 04 (a)(b) V-XH7-fA 

s* i<Hffiffl-rs»^ffl^i»isetc43tt^. x^-hA 

;PXS^ S P D©fel8^ |S]l;Wt^«iM^R L , 40 
(t^SEL 1 • SEL2©ft»*t. 0 4 (a) T* 
«. T.^-hA.H'T.ff^S PD^5, V-T.K^'fAS's 
AtBXJ^S PD 1 J:0AXJLT, -?-©rtgB£f5Jg£n 
5. 1^0 (b) T*«, X^-h/WXMSPD 

V-XK^-f/\*S(7)Alli^STSPD2<tDA^L 

[0096] £ <E> fC. 05, 06 iCli, itacl 1 7 . 

01 6K*M&-f5, }Sr B A^;n©T(ffiHry-xK7'f 

A'S-5rHSL7cffir B ; E^a.-;HC^^T, *3tW<Dm 



RtfS&OV-X K^AS-"£*!Afc||^fflfgi!jgB 
7>^-hA;U7.^^SPD©e^[S](C*f-r 
SWif^RL, KSft^SEL 1 • SEL 2 ©tt^J 

[0 0 9 7] 06 (a) Xi'-hAMIf^SP 
Dfr\ V-XF7^AS (1) WAajXj^S PD 2 <fc 
DAXjLT. y-XH7-fAS (1) -V-XK7<A 

s (n) ^teas^nso mm (b) -m, x^-ha 

;i/7.ft^SPD«. V-XF^'fAS (n) CDAfcBXjSffi 
fSPD 1 iOA^L-T, V-Xh'7-fA'S (n) -V 

-xH5-f/ts (1) ^tesK$n^„ 

[0 0 9 8] 0 7 (a)(b) fc, ilA^JHffl 

ic*»*. x^-hA^x«^sPDoeje^i6]{c:*fr 

-SJaKii&RJ S§:SM^-S.E.L.l^S.E.L.2.(D.itS&M- 

[0 0 9 9] ±fBL7c01. @5T(i SPD2<B'J 
0&t;SPDlffl©it7'f>^ TCPl±©EIt 
yj>hS«3±OB*S^bTa«S. 3>hD-54 

nSt*}<DfamS.&%fflm UTV-X ASW© 

[0 10 0] Sfc, ^U>MtS3 5StT, 

ASK©ffi*tGK>r)ltD^\ 7-7. FMASS 
tn> hn- 54 tODff^CD^Q^DS:, TCPll© 

[0 10 1] £7i> SV-XH7^AS^nLS 
I (a>hD-74©LS IS^TtiW £\ 
7 P ^->7777> (COG) tLTHSLT, «aA*;P2 

©^^x»«±©bb^ 1 to*o zirvrmn 

[0 10 2] ^©i^tc, *f!WK*»*»*±ffibfc#|j« 

S^ffiT-sctT, 3>hn-7 4li:7tDi( r X'f7 

^*J:0 ; t)3>hD-7fflll©|pIS§m^r]>h 
[0 10 3] Lfrfc. 3>hD-74ty-XH7-fA 

<k Lfcen a * - > to; \1 x j <i x\z «t zmw % <s«t 

i3>Nn-7 4^e,(DE||*U*T-^tr^ 
it. 3>hD-7iy-X ASI¥i(DEBII« 

[0 10 4] $?>{I, ±JBO«fc5C, **i^<D^©}« 
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§k=£Va.—MZ$S\i*T\*, SPDAtBAA'7 77B2 • 
BlO#HJ*/1y77@B4 0 • 2 0*5, HiMf (S 
PD2 • SPD1) £A-f <>t-y>7.ttffi{C^f 
SCtf, fflaSSS^ (SPD2 • SPD1) fr$<D7>5> 

430, fflTjAy 770184 0 • 2 0<D»j«MJc&£, V- 

[0 10 5] -toll*. iftiTttfflSftTlifcAUJ* 
A-y^rK, Ig^fS^-SELl • S EL 2 irttJ&LfclU 

Ota-fit dflDW^OIllR^HcoitJipH:* 
®B\Zf£m.T'£, Ty7ffim<Dm± 
JCfc&S&H, T CP 1 CD/1 j? — >(D flO»T 

#j6Fr*6T*«fc», B-weiftffl^sKt:*^* i mm 

mid (VCC, GND) l^;U£A*T-i>7cttT^tC 

[0106] (mm<DMm2) ^mwizfaz-mmo^o 
i*fi*fct>i»Ttt, n5-©ffiF*§*ttu *<Dmw*Gm 

[0107] *mffi.<nwm<n%i£ i B ; E>>i.-)i<\zi5ii2>m 

^ i'- h /^Wfi^ S P D«« 2 *«l:MSftT. Wtt 

ssc^nfcv-x K7-fA*si©sa©v-x K^-f a 

S (1) iV-7K7^A'S (n) ©#7,^-hAM 
«#SPDffl©Sg^lC«&£ftS,6-e, &tt©»ttlT 
taWlfcyXfAl^ (il#l) tRIUT**. lift 

#v-a K^-f as b/vixm 
nspDmvm^ftiz&z. 

[0 10 8] iffifflill^, y-A h*57-fAI¥£ 
#§fdcT5&y-X K^-f/tSICB, T^-hAJUXfl^ 
SPDfflfflSf i:LT. AiUTJiS^S PD 1 • SPD2 

men, y-A K^-f As»©MSg©y-A h^-t 

A'SODAUjTJjSTS PD 1 • SPD2IC, 2%WZfti&. 
lstzX5>- hA;i/Xfi*f S PD^LT^fc. 
[0 10 9] 2m^lc5rKLfc7.^-hA;UX{t^SP 

d©h#? «. x-*«^«eas7jfaic 

SCT, A!±i77^SPDl - SPD2©55Wft*>- 



(11) 

20 

-f3J:5C> AUJTJ^SPDl • SPD2l£tS:tt£:S 
PDAUJ*A777B1 • B 2(Dmft£UWT ; Z>Z.£T 

2 mmcDrnfemn seli • sel2$i ^t^fc. 
[oiio] rni;»LT, * , mm<Dj&m<Dm&, y- 

d m <o a a*? t ta xm? t ■» 2 a & nt 0 , 

V-^HM/tSSWWJlOV-XH^-fns (1) t 
y— AF^AS (n) OA^SPD® - SPD© 

2 «gt \z #m utzzz- .h /vvxmns_p_D_& m& 
[0111] cncinn »fp*iwwr*Am^Ay 

SO*iT*fc»©±BEL-fcIS:«fc^SEL 1 • SEL25: 
20 ifflitf. V-XH^A'S^MLTWTCPl 
±©^n5)C0ig^fs^S EL 1 • S EL 2ffl©A^— > 

[0 112] ^T, **Jg<O^I6©fgf B ; Ev?a.-;HCfe 

it s ffl ie mmm © -> a -r a tc o ^ xnm \z m m 

[0 113] m8<Di/7,7 L Affimz*d^Tb, @l©y 

30 ^CK. Vkmm^V ideo, ^fs^RL. KCflUB 
VcctGNDfi', 7 r "J>h*S3±©eiSR^TC 
P l±©gE«l£iIbT, V-7,H7^AS (1) ©A7J 
#FC K 1 . ATjS^V ideol, A^STf R L 1 , 
WUfVcc. fSSf GNDiOATJSfL y-A 

k^<as (i) rt©7;u5— ^Attat**»e.)4*rt» 

BEgii£e«8LT, V-AK7<AS (1) ©HiTJjfS^C 
K 2 . m*SS^V ideo2, tB^fR L 2 . «SJH 

k^as (2) icisi»(cA*-r^). -gm<DMm 

40 ltH«l:, inSCDS^feyOlt 7 ,, J>H1R 

\z®*\zxt!-rz>mi&,x>h&^o 

[0 114] a>hD-5 4 c tD^$n-57>^ 

-h/t;i^y;«^sPDtt2»^»i7T(!6^ti, igttftas 

tlfcV-X F5<A*SSf<7)i^SlCfirM-r^ 
XHMAS (1) ©AMfSPD®i, n#l«V 
-AH 7^ AS (n) ©A*^S PD@i©M77tC, 
7 P| J>h8«3±RtfTCP 1±OEH5II;tM$ 

so [0 115)891:. ±S27-X ^-fASSWtffll 
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^SPDffl©JS ; fSPD®~SPD©l:§t)5@K^ 

7 -f A* S \t±Tm-mtfiT'&Z>. 
[0 116] ^(Dmfrt>t>fr2>J:o\z. 7— XK^-fA* 
Sfomzm&ZntzMJjfai'y hUiSX? 6 OH. A7J 
^SPD®A^tB73S^S PD©tc£SB£n3S§l ^ 
^i, A*^SPD@^a^^SPD(3)tceJ8£ 

[0 117] AAifSPD®- SPD@tC«, SPD 

atja^tb i i • b i 4^n-eni£tti2>n, m^? 

«f SPD©- SPD®Kte. UjttJ^y 77B 1 2 • B 

^[6]->7 hl/v'T.^ 6 OtC. A^^CKtCfgtt^n 
fcCKAAiA-y? 7_B 2_0 £2i-LT.A7J-£n.. fflijSSHr- 
CK2{CiStte>nfcCKti5^A^777B 2 1 ^LTtB 

37 6 OrttC-f >A'-37*^UT. ^OD^^S^SteA^ 

[0 118] CCDV-X K^ASfC&^T. A73«T 
S PD®^bA*lfcX5' - hA;l/Xft^S PD(±. A 
AA'77 7B 1 1 ZftLTMJjfa^y h l/vT^ 6 0 
AO, 0K&(^Tfefr£:frtCrta$££ttS£;n. SPDtH 
M777BI 2£^bTm^^SPD©J;r)ttS?3£ 

[0 119] A^*^SPD@^e,A^L7tX37 
- hAJl^fs^S PDIi, ATjA-y^rB 1 4^LT 
«75(S]->7 hl/yX^ 6 OCAO, 0{C*5^T**^£ 
tCrt^^e^^tl. SPDtiJ73A*-y7TB 1 3^11 

m^s^ spD(Dctoai^$n^ «2^) . 

[0 12 0] i8©yXfAMT(t £©J:5&III9 
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